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34^cRTV13nV! TJcT 3TSZTSET, cHWfd RWH %*TPT 

tafaiaicw, iftaag* (30 3ro)' 

iw 

^ w?rt wwr arfg^pjpf JifafafM % ircr 

wfcKOi eft fl^TO ^FTTcIT 3T WT 1 1 SiFsft 3F?3WTCTTP, ^5I#T Rfat 
3TfaT?3, 3RT 3FM % SlqtwfcR *f sH% % TO*T 

tn^rf % wsttwt wf«r aft? m yfd$d w tot? Trow tot 1 1 
^ TO#I itTOM % feTTT WT WT* 1 1 

Wff 3 Tfr 3TW TOf TOIT -ST^fcT ft 3Hftd>ld $ ft 
^ % I, feg *W cdcHcRUl tiff % TW*fr afft %eTW % 31^cT ?T 

efr IRT 3?W fpT WTTfr ^T WT afRor^T^tll 

tr^tt wrtenRWF l^rara 3 Tiraft affr wfaFT % wit 3fk 
^rrwrpft cpfor M fro w 1 1 nro # Rgw % 3*rc 

^r TPTf % WIT TTOW R% I, cRR^T x^n ^f araiTcT 3lft ^TRTTO 

f^FT-lTO -3TTT^r3Tt ~WX WRT TOT TO % ?TT TT faWR % ^f 

|| 


Abstract 

Plant diseases : Their social and economic impacts. By K. S. 
Bhargava, Retd. Prof. & Head, Department of Botany, University of 
Gorakhpur, Gorakhpur (U.P.), 

It is undisputed truth that man himself is responsible for making 
the environment poisonous. Gases like carbon di-oxide, carbon 
monoxide, methane etc. are being continuously formed in the 
atmosphere and this has badly affected the health of plants. The plants 
became weak and prone to diseases. 


wfaR TO : C-16, ftlTen TO, d<iH4>, (30 Tfo) 
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Disease causing agents have been found in Nature since ancient 
times, but when the atmosphere is favourable for culture and expansion 
of diseases then the diseases take up the form of epidemics. 

In the present review, some of the diseases have been discussed 
in detail, which are ancient or new and travel form one country to the 
other and at the same time, their effects on man and the hazards man 
has to face. 


3FT % f^F [cl < u l ^flfcjcl 3?fc R4Tc( ciccTl 3FT !>l r^hfclcp 

^rf^ddf wrr dprr dl i di d'dt w-v® itdT I ^ df# 3TddT srt ddn fcd ddttf 

ddfdldr 'Rf ddt det dflt | ^ddit cjfdcf dvdt f I 


wr= 3Tr^d>di3Tt d?t dst wr $ ^ 1 1 wto dtdt % 

dK dill «rr, 'TO if d3<d dft 3TldWdT3ff % leRt ddfa dTRlft | tr^j 

IcTOT % loRt dltl’ dl TJ^ VUV^d RRd t, ddTfd> ddld dg'KT 3dd?dddTr3Tt 

^ fww if aftr fad mm if di ti rit I 3^ zm<£t dd% mfi, di 

§TRcTT mr TO dR% dFTTI fad c|ld|cH u l ^ Tgcd % dddit di SRIdt ddrft 
3dd¥ddxti3Tf % 3(Jddr dddft WU I ^liflRld f^fd^dT ddfdd dd% dPTT fad% 

3T^^ ddf lt% t 3Tfr qmicuui 3f 3d dT% tr 3Tfdfadd dddf dd> d% t? I fRdd 
^r^fcioh wsrt 3f*r , dig ark ddr m dif itdT 3fft dfa dm^R digf dd> 
^fdd ^ 1 |77 dfshd d I cTSTT dfdeff dft dx^lf "gRT dif ^3f 

dT?3TfddT?5, dd#d RTRtWf??, dfad 3Th[ 3RT fdldt ddTSf £tdt fftw< (troposphere) 
t dd^ I fad% d*fdf % dTdTdd wdzr 3?tT gfa tr drsr diddr arsjcrr dfd<£d ddid 
wrll di dfdddT dT dt dfaf dit Srfd dfdTdT | dT dddTt d5ddfa[ dftd M % 1M 
d3dd?ftdr ddT ^dT 1 1 


^ ^ ^ |vlHch ' 5,I ^ M ^ ^ ^ ^ ^ # t, trtJ ^rr dnr cnd^ i 

It WdT I 'dt dd% d^sfd 3Th: %erTd" % Sl^cT # dt dd% "5RT Wm TPT R^TRRt ^r 
WT dTTOdR^ll 

^ ^ ^ ^Tdtd 3^T c|Jhh % RSfTdt ^TddWdt %df dd fd^rld 

IdidT ddT % 3Tk d? ddl^ dd ddW fdidT ddT % 1% dddd RHd dftdd dT ddT d <J TId‘ 

dfr 3?k fd M % dddd d?r dTdddr ^TPddd ^ft fddr-fddr ^nddraft dd 

WRTdRdTdfr? 


3TRfwqd^ inddTtt 

‘^tdt IRT ddTcdt % dg ll% dd fdddd d^d it dTdtd 3?lT ^fdirfddi 3Tf^T^df 



## %#r ; ararr n raffo. 3 tR anf2fo rrtr 
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focRrrl i rs arfofon ?^id' Rid girtti ei# s# 1 1 wr tr ai^^RTR , 

yiRch RSJT ctKchllcich RT RTgf f#RT# 3FT fR3FT 1% 1 1 gvfc? fo?RI# ®FT #tf oqiqeiRcft 
R?R- a# I, ^ f>g ^ I fofof RT*RT # W 1 1 

rimc# % gi# if art 3 ‘aiwff’ a?R ‘a### ## ^r 3c#n I (fora rafoEt 
10 : i.6) i 3f ## % rtrszi #t tstt, #ff # rrir 3?R iwi # fow *# 

I- ^Ffof ?jr ^ rir ( for, #, ^sr, tirt % grr afR ## %rr# atiRR rtrt f 
ar# ## % Rsrrsf R#r # aff fo?# I tR^ aa% ara^s f#, gr^r# afR g# % 
RrIr f# % ac#^ arasrafi griffon 3 'gsrrgfoi tR tt^ arsm I for# fg #rr 
( etiology), ## #fo?R 3lR atJRR Rfoat I fog font Riff 3?R 31 Idlfo* 
Vlfod RiT 3TTRTR a# focRTT I ’ 

tR*\ (RfoR a#ffoi) fdtd4)i fffo % rtr a# ri# 3trtrr\ anfonfR# #t ## 
%## #t -srpranf sfr i aa^r fow sit, fo ## % #t gtf % rt# aiR wfo R5 fh?t 
gFScT, rRfqj #f <p? oRRiait, gisiT, art#, faRcfl, atftrai a##, #lw, wi, arfo 

3TW eft^f ^TT RFT-^T % #Ra aft HR '5RT ftft 1 1 fo# #R 3 T$ W1 RR 

3TlR tt# #, <ft RRfotRT arawr t 3TRT R#!# afR T#q# fol#, CTSTT 

^RIR ft# Rgt# RT 3TRT ## # #T W& 3 RSTRRT f# 1 1 3WPRR 3R# RR# tR 

ansr fosa#, aR tR rs# asr tn# gisR # ^ic# afR aft# # a fob# tjrt 4# ‘gar’ 

(Minthostachys sp.) #f ^IKSI^ 4Rd % ## % #R R ^ie# cTSU aRffocT ##-## 
#f Rteblei^ T?^ ^ I ## # fofoT # fo# t ## «FT RRT 3fR ^TW-RsF W % 

#f w# #T artFT# ^ I forr wr wrr gyf # ^tt % r# arR tfw-rif 

# an rcrt g^rf ^ ^t# i # cf| wfo# #t arrarR afR 3HcH #f cFr ^r# 

I, tR?jJ ^ # I# | fo ^ Wfo# 3TRWtRR) | RSTT foR# W foW 1 1 

i&s^ anfo % H# ‘a# gRRT’ RTf9H (Bible) % g#f fotTT (Old Testament) ^ 

# ‘fo^ f#’ 1 1 

‘arafo' (Genesis) HI4<b yWdi fo#T (Pharaoh) % Wy fR IR5R dcrltd ^ : 

41:22 ‘‘fol ^ ^RR RRT #IT1 TT^T# ?3R f RRT aiR5f-arR5f #R 31R # R# 

RT# Rlchet) I ’ ’ 

41:23 “fol # #3BT f ,' fo tffo afR itri rt# tpf-^5f tRieff #R gi^rf t 

iwif if fwrfi” 

41 : 24 “1? tR# Rlcff % 3T RTcf 3IR5f RT# #f folcT fofRT I ^ a#fofo# #f 

RRTRT, tR^RcRT RB^R?RT#tf R# fRRTl” 
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WR RRfR 


RR FhW TT3ST ^1h 1 3Ttr R§T cft’fl' ^ ^eHI 'jTT^TT effort Rit 'c(^c 2 blR c h 
3lk WTJof RRRTRTf RR 3TfST^ v*l'H«HH RFR RTRT STT, RR§ WI % *ft RgRgT R% 
3^T 3H'I Rfil" <HWK MH'l FPt I R*gf^ P+rtM RRl ®RRRT fR> ^y'-h (Josehp) RIh RR Rcj^ 

strstt m r%rt I tmt % rM rr^ r^ < ft % trst- “^tt^tt 
^ ^ ark t # 3 TtM I WTTW ^ ^ wfcf W 3tR ^rr I ’ ’ 3RT % TRT 

R?t rctirt % rir % RfetRcimt I rtct R*f qgama % gf?r w RRfa 

afk 3R3R3> R3% Rleft #Tt I 3R% RIR RTeT R<f TT^H 1^0 3?RReT %#t 5Tt RfcSR, 

RTRRT 3fR^% ^c|R> I ft* ^RT f[ |3R I 

?R% WRTeT ct|qR!R cK u I (Deuteronomy) *f vk-Htsf % : 

‘ ‘4 H ^ '^i*i Rti^i %’ ’ t(rt $t4Noi % y-iiel rr Pi-rIs sr RTfRei 

(sriciRR) ^ wl f^fsr rr Rc^mt g3R 3rh fqR t%srR §3 R t$- 

WT RTRIR frf^: 

28:22 “^3^ $TR ftR, RRT, Rig, R# ^IcTR, RRTRTT, ^cTRT (blight) 3 tR fe 

■^T (rust) % Rf*RT |. RR W RR^ clR %5T #t, RR RR) clR RRI H I ^ I 

R^^RI^HTI” 

(Moses) % $t=INc1 % RTR% RgW RFT TT^ c# RRrfal RR^ R?) R^t 3?ft fm 
RFT «d^d 3r feRt RlRR Rftl TF5TT Rft Rgcft gTRRF (Book of King I) 3 T)RT R^T 


8 : 37-38 “ RR" ?R ^ SRFIeT TIT TTT ^oTRT 7tR gt RT fej ftR RT fegfeRl 

TR gf RT 3R% 3R% ^9T % ‘W^’ 3 R% ift Rsf, V«TRT ^ lilRfR 

TR TtR RRf R fr ( ^ xfc cRff R^tR RT M RRIT 3R%-3Rl% RR RR 

§:TI RRR ^lT RlsR|SI?i ftj; TT^ RTSfRT RR% 3TR% fTST ^TT '4RT efit 3TR 
%eIT^I” 

“gfdei'H II (Chroincles II ) fTT RR7R RR r4r %: 

6:28 “-m ?TT ^T Rf 3IRRRT RT RglRKl RT ^eTOT ?t RT 1^ fRl RT fefelt RT 

TBtt oRf, RR % ‘RildchT ift T^, RT RRtf iRi|Ri RT 

TtRft;” 

6: 31 % % fad} iRR fR Rf Tl, t^" RR% JRjf cR( tRtR gR, RR% iRR RRT 

^TT m RTR^ |tr ^ RIRf RT RcT^ t| I’ ’ 

?R TR? Rif RRiR oRt RSRRfM RIR RT 3TRRR % R5TRR RRlf RRcfr sff | RRg 



4 Nff % ft 7 ! ; 3333 ymifacb 3 ?r srrfifci! 3313- 
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3Rrft33 (Solomon) % 313! f% 3?cft 3ncr$335c3 f3 ti u llcHcb 3lf%3f 35! ?313! 3?f %^F5 
3!3 35t SF3 3533 % 3! ttpt % 'tg^rr % i 

£ldll% 3T3I<3! % $fl'Wl<rf4T % 3ET33R 3ftr 3TRR3 %t 3R-3R f3<3 35t 33g 
35tf <4<(<3I3 3§ 333! I 3xH3H?3 3°3 ^ 3TftcfFf 831 

W 333tR (Amos) % 760 3t.3t. 3 ‘qfiMtfFfi 3!t : 

4:9 “3ft $j335t g; afk 1%sz ft 7 ! % 3Ri l : 33 pit 3!f335if affa w «ft 

3ifR3, aHr 3Rk sfk ^Rif % <f §i 3p ?t 3t 33 fefM 3% m 3f : 
33 *ft $3 M 3Tk f%! 35! 3# 33% 3g%t3#3Ffttr 

f8t 335R fl^t (Haggai) % 520 3t.3t. ff 3l%333n : t 3?t : 

2 :17 “ftk jpflft 3lft !%ft 35t o| 3lfc f%ZZ ft 7 ! 3Tfc 3M % 3R!, 3t *fr j|3 ^ft 
3ft33l3% 3*53>t3# 31%ttl” 

%3t %33R 31l3t3 % 3f%3c|l l 4t %t eft, 3g% 31H^ vrtH441£lK u l %#3 3?t3 3lfdeW3Tf 
35t 3lfil3! 3Ttr 3rftl3! 33t ( 3t 3533! 35t % fc# <5^33 I) % #IIRTOI 

‘UfR3 ft 7 !’ % f%3! I 3t |3% 33 3% 3335t 3Ttcff % 3R fapRTT I %RT WU % 

3lft 3f5fcT 33% ^55 3R % 3f «ft I “^cRTlt^qR 3t f3 *tft 3?t3 3# 3!T^” %3 
f% RUT ■f^TRTeTT % I f?cR %t 3¥ 313333! 33% ^R^ % f%*t 351%t %3T3% #ft 31%^ 
2lt, 33f 3R Wf % eftR fR3!t WW$ 3! 313*33 353t ff 3% t 3lfc 3JWRTN 
353& |tJcK %) 3fR 3ft 3T3t I 

MR ftf %aft 1 1% 353cff 33 TRff 'gRT 32 #3 383 31 %t 3*33 %t 3n3?335cll3Tf 
%t % IcRt ^cR %t 3%?3c3 383 33 33 1 JJ I f 3TT3RT 33 STRra - elicit 33 HKI ^Icll 
83 %t3 35513n3T 83 f% 33%t 3WT 3ft 33T3T3t cTT%fr I 

7t| % t%33 ft 7 ! (rust) ."5R! Wlf % 3R ?t% 383 31333! 3^ % f^Tfel % c||i3% 
W f33T ff %?33R<3 f33 1 ^3%^ ff ?!3P!c3 % fel^ %T 333! ajk ^Rlfcraf 
%t 1^R3 % ftWT (exodus) 3R3! 3S! 3F33 : f3 313 % TJ3Ft §<4l3el % 3lf33t ff 33% 
^i33! 33333 %t 5T3lf%T f%3!l 

33!3!5f3%r 35! ^pf fas*e| 13 lf%33 333 ttfff f%33 ft3 %ef% % fcRt qiftffcllM 
3ft 3T^cT 8jf 3lt3 33 f3%3 ^3 ft f31% 35T3°! 3T333T 3f!, f3%3t3 33M|l 

ft3 % l33TTf3%f %t tfe ft3 OT ’tf %t 35333 3^ ^t% % 35T%t 35g 83 ^t3 3=ff% 
%! % f%33 ft 7 ! % 3lf ff 700 3t. 3Tt. ft 3c^3I f%3! % I 3#t 335 35133^35 3583 % 
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cbiAycu war kitt 


3gkR tf % fkcZ Tt^T kt 3ckf% kT ktk Uk kH? kt % HSt> kt fkkT | tkT kgT klcTT 
tfk3Fk|t?t 3T^ iw % ^ % Wit ^ ^ efrR^ wsj- 1 3kkt §R m ^?at TO 
kTk RR 3TFT eTRT kt 3TtT 3kkt kkcT tf it| fkkT I Ttf^PTFT ^WcTT (Robigus) ^T 3lfai|fad 
tRtft^r ^ RgR kg f 3TT 3?R 3kt 3k ^r % RTik'kf kt 3R% kf@T 3TTO kt kkcT t 
Tk I^ tt rr ttH%ct fkkT i fesik 

fkkSTO^keTkfir) ;3 ^^ :OT eTftr kt fkTT kt kTk «RIkT facTTcfl T# I k? 
3TR?k |fk3k WT fkcE fk kT TOcft kRk kff RTcJkr SIT, Rk| tkT kkk OTf 
Ilk Rf vfckfakl kkk (Puccina) TO | 3TT SIT I fkk frfkRR tkcTT % RlTOT kfkff kt 

3ktr kgra - tor t fk ^rr kR kfe Ikkr srr, 3Rkt gg RRt % ftrt rRh ktr 
MktfcTRT TOR kT kf 25 3fteT ktTtRTtSRtkktffttTC Rlkt kt fkkt Uk tf^t 
' ft kt kfk kt RTkt 5Jt I RST tkT ktk ?R MI RTStlT RRt t; I k3TR tfkkt ! Flft 
3FTTR kt kRkft RT RFT kRt I ?R RTSfaT kit I fk 3Tkt kiR TO kt tkt I ” ?kt 
Rkfaftkl fktf tlfkxK tk t grit 'Tt'TRTfRRf RT TJk ftf^tcT TTRfftk 

TkcT ggri 

2000 ck Wt tt^RT (Athens) t gf*T kt TORR TOT % Tk WTR m R?TT ft 
# tt I Wt Wl4 % kf TtkT fkk o^kgtkT (Calumella) t TO SIT fk 3H TOT 
% TORT fft gfk kT 3^k-TO ftkt TTOt kt kit % kRk ftcTT SIT kt OT TOR 
kt iM TOkkt ff&ft ft TORI TkcTT STT I Rcfan gffa ftWTkf kt RHRI-fl TO kg 
Steffi fk kT 3kkT-TO” cRkft ktcT TTklft % Rg ^tt t Rtf kT ^jfk tf kt 
kit kfa fkkRk, ft^kkT MI^M kktkt ^fffakf (Plant Parasitic nematodes) "5RT ItcTT 
|l 3TT TO kt TOt |f kfak 3tkT-TO t tk t TIk kit TOT t tkTkkf 
|3TT ktT k? tkR TOIkT % fart kT Tif Wkk SRk kR|TT klcTT 1 1 

TTIcTkf Wl^f tkftTk ^Rkl t kRIT cM % kk ^ TTg kt kkk kT TOTkkkT 
^kltkcTT (Guatemala) t kcRt.'gkTCT (Yucatan) |3TT ftRRt 3Rkt 3Tkft TRffcT, SR kR 
3Tk k?cff kt ftfk kff ttftt kit I k? kkfTT kTcTT I fk WT kTktkt ^kffakf ^RT 
'Jjjk kt ^tTcTT-TO fit t STkTcT % kRk t^TT |3TT I k? kTW cTSk kT STTklftcT 
I fk HTkT ktkt ‘5RT kklf kf kk^f kktkt ^kffakt WJ WWtk 1 1 kf ^kffa 
3®Ikftkar ^R kkkTf tf fkclftcr ftt I 3^T kkfkkk t ^Tkt TOT kit 
tl tkT klf itk TOT ktf fakT I fkTRt kf %5 ft k% fk k? ^kffa ftk % TO 
kT kTkT cftkf % WTRRk. % kRk kt kk| |k 3TkWr % ftlt |RkT 3Tk?k # k|T 
?rsr|i 

^ictloql % 3TRT afR Tllcrlecfl Vlcll®rl ^kRktfkTdH (Yucatan) 3?R ffkSRT 
t( (Quintana Ro) Wf t ktkT efRff kT cflk ftkT, kif kt W kkk, kt 3RkT TOT 



itsff % tPt : 3345T wrrf^ 3ffr artfei 44T4 
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345T7 STT, 37T 45 1(45 4% %4T% 47 ‘4W fTO’ (Com stunt) 7f4 'gJTT l4e§5d 4E ft STRI- 
CT I fTT 7t4 45t 4144,1(1 3TRt if I % 45 7t4 ^n^ICTT gS^Rlf (Spiroplasma kunkeli) 
w 3744 fl4T 1 1 T=m 3R7rg4T4 4% 34517 % 3T4T4 if fcRt 4ft Tiw if ^ ft rrt 
TT'CRT % IcRlR 451 45T7R «fr 3ft7 f7f%5 45T7°T 7%44lf714f 4% 34117451 47 1444 41H 

457% if 7151441 fieft 1 


Tt^srf %> frff 45 %$r 4% 3T2foq^sn 3^ fl4?T7r 47 3Wiar 

atdficn' w^ft 

(1790-1845 f o) 

‘3T7f kcR’ ( Peach yellows) 445 fmwj, 7t4 f 4t IrctTIrIw 5%R if 3T51754f 
WT®t % 3rfR*T 49145 if 47487 |37T 3lt7 7T544 M 31%f7451 % 71475 357-tJcfl 8t5 if 
%5R 441 cTSST ftffFR 345 4f3 441 I ftffFR if 317^ W 4g ft 4f 3?t7 4T3f if f33I3 
aflT f44lld4|LH %5R44Tl 44k 41 91315% if ^RTlf 4%91 if 7T5ff445 flit gf I 

afk^if $5 if g7i5ft #cft ®F5 4574t 4 # 551 % Pidikdi' 4% l5?t5 flit 33Rt 

45ti 

1845-46 fo 

% <pf Tgsr t^nfcT 45t 354513% if 1(45 lR?t4 3575 7R% 1 1 3T3t4 3lt7 4cf4R 451R 
if itsff %5 1457% it 7t4 % 31431 3%7 g371 S4R 334,fdd 4ft 14541 15331 % 555 45447 
45Tfft45t71 fsti7%4T (Phytophthora infestans) % 3745 3TR[ (Potato) % t47df43 35TRT7t 
(Late blight) 55534 % 14541 I 45 7t4 457% 517 4 ^ckl4 (Courtrai) 8l4 % 

714t4 %RT 441 I 37% 3% (1845) 45t ^gTTrf %5 4?4 4 4474 4^f (Flanders) 341 
afh: 35171 7t eft 3344 it 44ll44 5f 4^ ^ I Rl4 # 45 (t4 fWRTeRg if ^5cT 44T 
afk 3444 % 45l% if ifkT 4f 4fcT 44T I fit 45l% if 45 Tf4 R^it, 34T-4f%°Tt 45T4 
3Tft ?$mt fJ#^ if 4T4T 44TI 3447^5 if 45 Tl4 45ctt 4R 6 kdMi Rt t4Rlf 
f44T, 44^ 3474 if f4 (l 1 ! 4it Rtf 45i4 d5l lid I 44T I 374^47 45li if 457T4T 453ff 
% 74T4 R4 dkFl % i<ai 145 3lf44i47 3TT^[ 775 4^ ^ 4t 3% 4^5 445R 45T 4T7T |34 1 
3447^5 if fTT 45T4T7t 45T 44T4 3t|4R i 4157 4T I 

1845 if 3447^5 45f 447454 c4T44 80 7TR5 sft I f4i % 60 R44 Riff % Icit 
34^ 344T 4T 34^ i' it 3TfST47 3449445 3T15T7 4T 3^7 ft4 344lft % tefi 34^[ # 
4^5 414 Tim 7444t 4t I i %4cT fTTf 47 4f^ gf| 34^ 4?t 4547T 4g ft% % 3447^5 
if 3TT 7PR4 3T45TR 45 44T 3Tt7 44445 '5H47t ft 4f I 37T 7144 1454% 4|*4 4% 3?t7 
l45cFff 451 T4HF474T |34, f7f% 3445ff if 44%4 f I 47=5 f44T 3T494 47R4 f 145 1841 
if 45T 45t 4t 447424 81,75, 124 sft 45 1851 if 454 ft457 65,52, 385 ft 4f I 74444: 
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qftk gre qgrar ^pfer 


$rtt 3g*TFr I % 10 cfTisr ftft ^st 3?k ftft % m ft* ft* ^ io rrra srift 

ftk ftftr 35R°T STFlftfe % R3WT 3lk RTSrftfcT RfR ^3T W^l # 

^R ftft ft ft WR ft F*TH m fftftR R?ft ft ftft5RcIT ft l^TcRT trer I 

3TT^iR^ti5 qft TTcF ftft Rft TTf^cfJT ft W RRT3TR 3RT RWT ft 1ftR£ 3?k ft^RR 

l^ricT % ^r ft gRT MR ctflfcTT I : 

“Iftr Rjfe ft ^ ftRl RTT ftcT, ft Sift ft?T ft 3lft WR ft IjgR # 
frToT I, ftlft 6-8 ftft ft 24 ft WT 16-20 3TTft ‘glRT ^ Wl 

c# (Coffins) % left cl# ftkcft ftl I” gRlft 3I3*TR cRW W 

RRkTT I % ft? ^JcT ftft ft RTW fftift ftft? 


RRJcfcf RFRT 3TftfftRr ft Upfi STHTTqqR ‘SJRT ft ^ ^?TT gRT Rftft ft ft) qiftcb 
%| fft? WT ft ft. RHCR. ftftft (J. F. Kennedy) ft? RTgqfcT ft, ^ 3 1WF3R 3# fftft 
ft 3TToJ. oRT Rf? Tt^T TTSlft gir 3RR5FT iftftrRlcH *13^1 RTH^TTcfT ®TT I 3RWT ^TT SIT, 


* ‘ft 3R% fklWf ft craTcTT f % # 3TT^ RRT RT? ft 7 ! 3mR^fe ft ftf g3TT #T 
RTt RT^ricT ftftft % t|R^T 3mqftog ft 3lftkgRT ftf 3Tlft 3Tk 33 (Rlg^fe 
ftftft) R3RT gRT RFFT Rn^RT: ftf TJ°R IJcqR ft ffelT % 3I3R ft# % 
TT^TTF?tT% SfRPTH 3ft #1” 


1850-1892 i o 

fftfftn gterfgTO (Hemileia vastatrix) &KI <JcM?l 3i3ft RRT fft[Z Rft M$eil «ITR 1850 
|o ft ftkkRT ft fftft q?r a?k 1875 f o rfu ftk°T 313373 towi 1892 io rf-f 
^?RftRTk#r^f%erw3fkcf?f g# % m iaR is $ # i 'ffim k ^Rft kk 
ftqft % gw # d<i^ui ftei% 1 1 Rf? ftm% #r ^ rr! ^ # Wei m 

Mr RRsft % gf RfSJT Rft RRT gfcHTRT ftiRTHl eft eTPTRcfnft aftT 31^THR1T 'ft ^TfcTT 
% I gRT Rft % 4)K U I gRt y|_Mi ft gRRT fteF^ g3TT 1% ftdcRI W RR?^T dft'l WST ^ift 
UTOT 3fk ^f % R# ^Icff eft 3nM? RlftlWr RTFFTT ^RRT W I ^?T 3^R 

3Ri% ftgrrftft g# w wr fter #, ftnft rrt rstft ft ftraT 3?k 

ft gift ft) Midcii^ ft i gw ft ftft ft ftcftoi # ejft gift 

1st ft ^rnr # rrrI ^lerr |?r m w i 


1851 io 

ftRT % 3FJR % ftft ft 3HRl^cil ftftiSR (Uncinula necator) cnqch &K| 3cMtl 3Pjft 
% #IH 3TTfftrT (Powdery mildew) Rft ft 3TR?rfiRi lift qf# 3?k ftf 1851 ft 1854 
% ftw m 3cMKH sfftRT ft RT^j ftsnf ft W 3?k IJIRR 3ftft ft OT gRR ftm | 



sfsrf %tr : srsTSTsrfas? art arrows 
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1852 f o if I?jS5rifeB Sgi f^RT tftSRT ftSS^ (Madeira islands) t WR S-if #cfr SS 
SRt S?f 3?ft SIT Wit % if SPTli st I 3TlSS5eT SIT Sit 3TSfoqcRST st 3?t %t 

m ftti I sst ars pfcsr sr spjt if srttst ^trtt % I 

1878 % 1882 i 0 

STS if IJoF 4 >c(eh KdMHhUi faRehtatt (Plasmopara viticola) &Kl <J<Ms| ^igtl fieri 
3 TrfsST (downy mildew) ts % 3 RJT eft lM st Sp Ilf? sfSTf fast STS % SR13 
3 #T st 3TRRT WFZ ST STSTT SRTT SfT I 

sfssf 

srwr 1900 f o if s^st tjct art tssprs (mlo) its sus sras sfss 

(lethal yellowing) ft^T % STS: TOI RlffSe! % iff ST stw SR faST fast SIT % 
$5T % MlRHdJf Si 3RSfaS Hit Sg ST SFRT SRTT SIT I fS ts % STST t 
dlRild St cTTSSTSST lM SRi t 3TSSSf if si 3?k RTSi SSt SSfr Sf Mlfasi' % 

its tssf Sff I 

ST sftif % t5f^-lt% tt ST fncrll SR S% SSR «Hli fast t st S?f tlcTf 
cFt I <pi if SSf if st % lliSIT Sp SMSR t si aft fSRTH Sp if Sts I 

sfsf si STTfasr ftrfs if SfT srr if sst fast sit si uiHifas s^fs if srfar si 
SPSTSTT Sff I 

1904 f o 

ptfsST tnfsfefT ( Endothia parasitica) TRST S5SST t 1904 f o t 1 jsf t 
3TSTTS SfSS S^S 3TiftST t st?T fSST aft 1908 f o t ‘t^TS 3TWt’ (Chestnut 
blight) ts t ^STc£ % 3TTSSTS % tt t ISTt fSffsiTgSRfSSTISITiipT 
tTTSS 3TS% SSfifcTS ts t SFTSS ^S it st I SI ts SfST if W ^ 1925 f o SS 
fS ts % ffMs SRT % tRTZ f $i ST faoTficT if SSTST SR faST I 

1916-1917 f o 

IS STST t STfttTStS itrtRT (Phytophthora infestans) ITS SRS STT^st ^f 
factss 3TWt (Late blight) fatt t WTSSi '^pst ST STST |f I 

1916-1917 fo t SfsS^S I jffa fi s (Puccinia graminis) ITS STT5T t| S?f Sff 
SITSTt t S^SS S3S STttST 3tl %ilT t STMf cR?T|Tglf SSTI Sft t^f %oTftf 
st ‘ ‘fan if" % s| afR t# t€f si: ^sr SRTf sff i 
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1920 |o 

erf (Ml - mosaic) % Mt ^ Rt gTFft WlfM 

^ ■sr^Tfarar fsFRT 3 Tk oft zzirf 400,000 zz t ^fr 50, 000 zz zs w 1 ^et 
M t ftcreit % fc# girrr ydifM % wr m z% Rt wMter RRifM ePTif Mi 
1920-27 % Rtffai % R^efrf 1OT 3RfRBT if 30 STfeT^TeT §rfcT Rfsif 3lfc 

RTST-RTST % ZZH M (root rot) % Rf IMfa frfR t||rfTf 3FRT 

«rctr ft M - ark Mr % ^\z\ zsrR M fec^d IMiIct^r % wm rr Rferr 

Iwi 

1921 |o 

^r M an^fewr % aftr MMeRs Tiwf if ttcf tMrrg iR 

^5 (bunchy top) ^ % ZSTFlf eFT RW1T RR IMt 3ltR <Mf TFHff if Mt % Z®F\ M 

rs rr Mrr i 


1924-26 f o 
¥PT (Hop= 

A * Ni* 'Vs3 S3 ^ V JL ~ - -JT ~ ■ -- 

humuli) RkRF "SIRT 3RTW '^RlRd 3TTfdcfT (downy mildew) RR % RHT RtiR if dSdcF I 
■RW fddl 1 ^elog % (jfq- cj^fl-cTl % 3tfctR<w ddRtRH , 3RFRT, dcblld")df<iRI, ^RRrft- 
tW 3?|R RMt % 3 |Mt $R Rt fM RRtRcT |IT I WZ feRt ?lR % RRf M 
IFT 3 rR rR RftRt RFf tslsil RgT I tcRcd H1R4> §R if rft Rq'FR %^oT 25 SlfdVId 
% eTRR g 3TT RlR& cOT 3 MR rM M rR |tf I 


1926-27 f o 

Mlctdm (Claviceps purpurea) °FRF &K1 ZZIR RTf % 311713: (erget of iye) 

it 3HM.<ai^) % Rld^t 1926 3TR 3TR^R 1927 % RRT RIT5ITR if RR? iySTR 

^ ft Tlf | 

1930 |o 

Hi$ehUMdi T^jftoF^n (Mycosphaerella musicola) 'gRT 33RT % MtT 3NFT 
itF (Sigatoka) % ^ISl 3ltT ^fMrf 3lARct)i 'fif oFt IcHI^I % RiRTT tR 

RR f^lTI 

^ft M zm 3ldfwr if tFFfm % 1M M 13^1 (elm) <FRF5t % ^zf 
^ fit 13 ^j c b < 7 e b 'dnztfirfMr 31 cimi| ( Ceratocystis ulmi) 'SRI 'gef TTqR IR (Dutch 



Rsff % Rr ; 3rtr snfei rstrt 
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elm disease) W 3cRT f 31T I ^ WT T1W 3T%fRg ^ Rgf WIT ^RTT 8fT I 

% gtfcfglf ^ §R 3fk iRgl # cTMf 
xjg tR R^ft afir ^ 3Ttr ^ctt w i 

1935 ^o 

R|^j fez #t ^Rt ^mrCi R 1916 f o R R wi sft, ^t^rr wr 3Rffe 

%p? ^rpff 3r , *TfeT -^Cf R | fq-^flsi 3(R gRtZl RRT R| W $R 

1 1 ^fgT % fsR^Tpff Rt ®lgt RcT W RFRT 3RRT RgT, felt t fe#R # ?R I 
tr^TrT ft* 1937-38 fo t 3Rffe, m, %^gT, 3TOfcST, fRfg, ?Seft 3fk Fife ^f R 
trafg gift ff I 

1936-1946 fo 

«=bl<=hl (Cocoa) ofi! Rtg (swollen shoot) TTHT 1^ fel^] 1*RT gtcTT % I 3T5Rfe % 
■ETFTT (Ghana) ^1 1936-37 fo ^ Rfe x# 3tRT 116, 000 ZT sft % 1945-46 *f 

fF fe % W1 64, 000 ZT F? Ff I % WRWT Ml *R *f Rfe % iJFT T? Fgl 

ngr 3ih gg «igt gt T#fr gt i gF fR Rt fewF % RR fht R 40 ms- 

1953 |o 

^gl^cW RfelF (Radopholus similis ) gRT gft fef % tftdR fR % 

ggRfW t fef % 3#T Rt RE =FR feT I FgT % cRchT #T # 22 eTRg RR R $ 
10 Ffelcl eft, fe FF SE R ^ feR FgT % Rb'HI-lT Rt 3RTR 3nfel Tfe 
chi FTFFT BRFTT Fgll 

1960 i o 

gF RR RRX RRigT FJgRlRF •Hid-lftdtM (Pseudomonas solanacearum) gRT MIR! 
(Moko) TtR Rt RgmiO R FST 3Rffe R %eff fRw XfR feT I 

1969-70 % o 

^RfiRliteTtfcPT ^IgR stolid I ( Helminthosporium maydis race I) 4)<4ch g|<| h^i % 
3TWTt ftR % TFHT 31^fw ^ ^ lM % §t^ 3 cWTg) W ^ I 

1974-75 f o 

cRf tj^TRT t^SRT (Hemileia vastatrix) gRT ^g% % fcs 

tR % wrjfRr 3r siRifsRT giR- Rf^nf i 
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WW TOfc 


rorr 3 RsiRr 

if *ff #*ff TOf 1938-39 ff i#f frorfrof TOT HFHT TOETT ror | 3Tfc ?TT 
Vld l &f) if tffsff TOf TOf WTTfw ficff I 


1938-39 |o 

<-hi$idltMRi ^c^if^R-W ( Physalospora tucumanensis) =M=h &KI Mf TOT did fTOTOFT 
ft^T 3 tTT TOTcT if MTT 3TOf rof Sfiff if (f^fTOR 3rTC 9R$T 3TfT f^R) cTTO tfMT 

frorif *rt TOf yrocT to ?f 3 ?(t TOfrf tot ssik toz if to tot, TOrffro f*r^f sroff 
TOTTO STTOT if %TOT 33 yld^ld TOT # il TTTOf I fTT TORTO #ft-#ft fTOTOTf TOf roff 
TOMT^ “^Fft TOf afk 3TOt aRTfa 3TTf§T5FT Sift Rfcff I 

1942 f o 

to TOf error % ffrom if “gcroT TOf to toto Ii ^Rh-^wIRto arRi^R 

(Helminthosporium oryzae ) TO3TO &KI TOf Rc^ (leaf spot) TFT if TOTIcT 3Tfl 3TTTT-TOFT % 
##f if TOT TOf 90 ^rlctW W TO TO# TOt TOTOT if 1942 f. if TOdfTOd 3TTOM TOT 
gro torto TOft i if roof oqfrorrof rof to| roro wft TOf TOf ifgf 

%iFff TOf 3?R aTR^tTTOTI 


1946-47 i o 

?TT TOf ^rfrofTOT Ifftlfro fjfer# (Puccinia graminis tritici) &KI 3cTO TOf? fTOdd 
iRr TOf TOFTRf if iff TOf TOM TOTO ?f 3Tk HTO ^?T if TOT% % R?Rf 

iff, TOf rorfror tot) to TOf I 

1951 i? o tjRjftffq^f sffTT^TO (xanthomonas oryzae) "gRT TOTOJ STTOTRt fW if TOTO? 
51^1# TOT TO?t TOM TOf ^5f SfrfcT Rfcft I 


1958-59 % o 



TO TOM1TO TITO TOTOTfcTTOT 


if m$shli>Wu (Claviceps microcephala), TO3TO gRT TORT 3RTO (Ergot) % TTOJ# 

TORcT if TOM TOf §rfcT TOgTOT# 3Ttr gRT ft'dldd # ^fw gl% TO1% if ’Tgaff #k 

1 RTO r ^ f^TOTOi fTOTO I 


1963-66 fo 

ro^r if froR aifr fro ttR ef?T if tot % sffrong atroro r-O iTO % tot, TOf tom TOf 
to-to tot from 


tfteff % ft 7 ! ■ strt wnftcfi aftr 13 

tNf % ft 7 ! 3?tT efrif fe tfft 3Ttt tni <# 3TT^rf if 

after cfir if % fez ft 7 ! % iirfe ^ wfr tTFnfe> mRc^ fen 1 mpfwi4 
% 3nt*T if ^ % iff ni i?efe if 3 tw ^ it trc mm it% $ 1 

'HRc! if 1600 |o % eRTH 7 ! ^ eRli' ^ cW! Itfe I?! eft 7 ! f*5 !?& 

aftefe ft ^ *TI! 31% cRTR Ifc! I %ftfeR %t IR % ISrattT StM % 1825 

f o 3 aflefe if % it ^§! eFnt aftr 1870 f o cw artefe 5 r%r if 100 ms 
tnzoi 3BPT -Prarfcr m\ mn, irawjjei ftiiciTrra! «tt i 3¥ tthi .artefe iffe% 
srafa m 3?tT lit 3tfei ^ferr sft itfei n %r iifs if ife eTfesra it w i 

1875-1892 ^o % itl 151% % dfcIM ftl fedd ft 7 ! IR! SlRtiltd lt% eft 3?fT IT! 
ft 7 ! IR! iff % IRR 7 ! ^1% % UrTH if Ilpl fet It if 3?tT If! %!! It W I It! 
ft 7 ! %t 3TT W! ffeTF! Ilf It tfe Ittlef^ 3!%?ff % II! ^6# % IIRT ITI %t tM 
3TR ' q %t it •qiJ^I lit W Tit I aftefe % cRI% <# Ipuf % STfUcT if HI Ilf 
TReft fnel*t eFff 3^T II «lll etfell If if I ft! y«IK It! fl 7 ! ITT! T T!^ % eftlt 
%t ili %t mm if ii! w mm artr mm eft 7 ! HiH-feiisff % mm in-feefei 

itlfl 

tM cH^Rchl % 3Tlfl dtRtclfe'ff % MlHl f% iRfe if %| %t HU el fetid 

fk irt ifear it irat I ng lift gtlif iifi itt fti % hri 3iit mififffe 
ftzt taif ^snrftr I nfe ife! % ftff %t ^tf 3rflw w if ra ftei% % ^t 

ftft HHt TTScft 2ft i ^it He! ^ftfl! if < *ft 2ITI I 7 ^ aftt I^eft if iff m%\ WM m 
aftr m cftff ^t iff ^t ftft fierat sft srafe rst ^ftrfcr if fe: ft 7 ! ern% ^ ^tf '£Ft 
TRira- if fteTcIT 2JT Ittfc# Tfl! % cfrff ^t T 7 ^ RF! WR % '^1^ Tlf (rye) cfit ftft 

wftwt sft I 

iftsff fe ft 7 ! 3^T Ttgsr IR! 3FT!^ ^ gtPJR 

(3t) gjFjR w tarfsRfjrni (arfliPrawR) : iff % fe^; ft 7 ! % R^st ^t ^!ar feR! fe 
^I iftft ^FiRfellt fef fe cRT^rar % IR! Itfet f^rafRct <fft ^ ,J ff3R feelctl fll Tfl f§r3?tW3R 
^1! ffcR) I opfffgF 7JI it| % fe: ft 7 ! % SfcReff oRt RTRcRRt I lit f 7 ^ft 200 
etf ^ ^tt! ferr! wi 

PF5RT if ^fdltf % if fe^ ft 7 ! 3ftr feel Hill fUJlt ^! T 7 ^ tftgr sTR^ft 
-Barberry) % itsff oj?t Pfed cSmRMc! if HTtRR T^I RT^ST MNl cfelfe 'Jlil-^ili feeitnisi 
% fftt if ^t ytRTe! % IfraF^ Iti’ Hi feSZ ft 7 ! ef 7 ! ^TRf! SRI tUctlt ^t if mti 
$ m^\ Til R# RloJ 7 ! 2T! fe feeIRtef ^ff Tllct^ % tRRJ ^ ^Hrt % fe T|f 
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■*>iAw 3H3 3T>f3 


fR 33 T rur 1 1 3 ? rt btt wf % dH^feyriRit ?3 #ri rt rjhtt 373 ft $, 

33g #iWT 313% fRRTf 3 <|S %l 

‘ 1660 fo % RTCl % 3R3 (Rouen) §fr % fRRRtfl 37t 3g R3% R1 RFJ3 3TR §33 I 

§3% 3?R3 Rtfft % 1815 f o %, 37TT1 % 3R ftff % 1888 f o %, t3BI3t % 1869 f o 
%, afff^rr % 1882 fo %, 31% % 1916’fo afh: §3$ % 1920 f. % 3333 arftri^fftcr 
§ir I $ J efe % 11? 34H chl^ % jJTTT T ft37T *-|$4R % Tl*3?l §33 I 

31^33 3FR 3I%l3RT % ^ 33®RT % T1R% 3?% 37%3$Rd (1726 f.), 

(1755 f.), ^ sn'S^S (1766 f ^ 3%3 f37T §3% 3T3lf ^ W 3% I R%3$Rd % %f % 
Islcil % 'TOT feel h) SI 371 H 1^1 cm 4 % feTtr lift Rl^d 1726 f o % R3T 33% f%R3 BSel 
% Rl^T 3% 3R%R3T R3% Reft % ic# 20 f$TfeR 371 >gBf3T WT 3%T Rfe fog Rt % 
l^hcrlHli. cFt R7g FT oft 333% 10 fefeR $3 RI? 371 ^gRiRr %3T 3l3T I 

^ ^3^ "^t efRff % ^f l^iwcr i^cr % Tqrf^RfR 3 trtt afh: ^rrfRoF> ^pET^rFr 

Rt TffcT «f$ I %li%R ft %% (de Bary) % 150 Rf R3 1865 % fT3g feiR % %f fez 
fR %? 373R 3% 3133T RR3-RR T£3 37T% % fel% ft 3t3R, tRRRtgT 3%T %f %7 %)% 

RI$feK t? I 

fa) FFJB RT ftwteRJT : 3? fefRT fRHR3 I fR Rff 1*37 3%T %| % 1R3Z $3 
%RRUTiT^^r^r arfarPraft'd §33 , 3tt^% 3Rri$ $ 3 % Rff hr rt^t % f3T3ft RRi 
rtr%% 3?wdi 3% i 

3tf^H crttsTl ft Mdl 'del cl l % fR $'ets % ‘31313 Ri-ji ’ ’ (Com laws) dUffel ^icll«4) 
% 33T fe% 3% % I 3Td>K$ci) Rdl^t %7 3TRTSf 3ltT 3efl77d)' $>131®$ ifi TJ^fsf cfrpg^T 
^fT iN^fddi R?c^ # RTT R I 1815 fo TJ^F ^3 RTT 1^R% URT 3TRR t^Rr 
^1% 3RW m ^|cf RfllR 3R eRT t^R R1T ^ *tf c& ^TcT ^f PimZ 

3 334 afk ®(%-®[t RfelRf % f?3 ^ 3^ ^3 Rt Rtf ?rf3 3 ft I =>3 ‘3T3F3 RTJ3f ’ 
% f^r? % yiflR 3fk ?rf3R' oM 33 3R 4t?r hr Irtt r 3?l3 ?# % rrr r3% r:< 
1835 f O 17R ‘3T3TR RT^3-tRTtsft 3R’ 33 3R I 3? 3T3 3#3 3FR€ft RRRf % 
efRt Rt RftdRTl % feel l R >gdl^ eRT 33^ 3f3 3TRRR 3# fteft I 3T3 3fR % 
%R 33 3R3 % 3R333t 3T3 3f^ 3tc3 Rt 3RlftR RT^ # 3T35R ?T 3^ I 3RRR$T 33lt 
3FR 1845-46 fo ^f 33^% 31331$ 3R % TJR R|3 *tg\ 33R$ ^7 3^13 3TTR3 (33^). 
Rt 373eT Rt 3^[ 373 IRIT I f3 $3 3it R3? $ RTTST 3R$ 3 l3eFt % 37T3R R3tff eM 
^ ^ ^ '’ft efR R3 3$ 33Rt 37g 3t3$ 3^ I ^3T t^TfcT % 37331 3R3R3t 
Rt “3T3T3 R333”^37t ^33T 33 fR?R3T ft 3R 3$3 3? i$fe?T 3T3R $ 1846 fo ^r 
3T3F3 RT^ft 33 f3T3cfl37RT 3731$ $ 3T37eT gTT I ^31 f3333t3733 % ^fg ^ oR3T3 



Ftftf ft tIf = ffftt FTFifftFi ark anfe fftf 15 

eft ^FFTTF ftt fttr F? FF Wf % IM^T TTTFT3F ft ftFSTTT Ftt FFft Ht?<F<i u f aftt 
dwttsdlF' tid-il 2ft I 

?H WTft^t tft^rft ftf fttft^ftF%F^ftF WFFT (fftelFteT FT FTTftft) 
% IftFTg ftrfylHHWl FTTTFT Fft FTTcJ, 3mt ftrr % TTIFTfFFT T£m (3TFTF FTT^F FTT 
PiiWlch<U|) eft I^IT FSTcPjft sjftfFTT f^FTf | 

ftteif ft ftF fttr f^rf sift (^) ft! Frfftr 

FTTTt fttftF ftft ftft ft^f ft fed ftF % FiTTF ft| Fft FFT FFft ft 3?hC |F 
W 3 ! Tlf (Seca/e ceneafej FTt FTTFFT tM Fft FTcft FT I F? FFT Wf 3TFF3T ftt 2TT I 
FftfftftFT "-H^RfI (Claviceps purpurea) &KI dcM?( FFT TFT Tlf ft FT?! : ft Fldl FT 
3TT% Ffft ftftcT ft FTft ft I ftft $F Fft stfFFTFT TTfFftftftTJlftftFftftTeTtF 3TFFTft 
ft 3TTFF ft ftftcT 3Tlft FTT TfftlF Fiftt ft I |HFTl IFFIFFFT ft FFeft, W, 3TFT cfFT, ftH 
Fiftt, ftfer Fft ^cfcft ftt fFFftF, tjft wr Fft fwft ftt to fft %t ftt ft ftft 

FT I FF t^rf FF “^%T” (Sacred) FT “ftFF FTF” (Holy Fire) efotdidl FT I |TT TlF 
Fft Wt WTTft FTT Fcft7F 857 fo ft FTTTT ft fftFFT 1 1 1037 f o ft FTTdF ft FT ftdliH 
(Gaston de la Valloire) FPRFT FFT Vfimtftl % ‘ ftfFF FFT’ ’ ft 3TT5F oURrldl % %ft FFT 
iftfFxTFcTF TsflFT FTT ftt ftF TJFftFt (St. Anthony) Fft TWiftd fFTTT ftft FIT FFFT FcfftF 
ftt 1 ftt oftftF |TT ftF ft 3TTIF °FfFFFt eft ftFT FTTft ft ft ‘ftF Trftftft Fft ’ % 3T3FTH 
FF Fft ftt* Fftfft T^ft fFlFTFTIFTF FTTH ft TJFtFT FTF ft I fF tFfftFTTHFf ft ^rTFF 
% fftft FTTft fttFTft ftt Tlf ftt ftft ftt FFTH ft| FTt ftft <ft FTRit 2ft ^fft Fftf^FT ftf ft 
3TTFF FTt Rldlcld F# ftftt 2ft, fttFTft FF sftt-Sfft FTF ft FfTcTT «TT afft ft TFT2T ft 
FTTft ft I 'fttFTft ft FFFTT ftftf ftFT FSlfttftt % FTStfF ft ftd TTFftft Fft F2FWT OT 
FcTTFT FTTFT 2TT ftTFft effft eft Sift FT Fft (Church) ftt VlRfd ft Ift^FTF ft FFT I ^TT% 
F^FTF F? ftF ft^F FFftftt FTF (St. Anthony’s Fire) ft FTF ft FTFT FTFT T?T I 

1630 f o ft FTTfttftt fftftFTFT fto ggfftft (Dr. Thuillier) ft FF#TF IftFT ift ‘ftd 
F^fttFt FTF’ 3TTFF ft ftftF Fjf ft Flft Tllft ft ftFT I FFg FTT WT F5 fftwift ftt fTTFTT 
tft^FRT F tftdT TIFF afft Ff ftF ftxTFT FFT I 1777 f o ft ftldlH ft fFT ftF Fft HSIHlft 
|f FftTF^T FTifttftt F®ft ftfftft (Abbe Tessier) ft |F ftF FT FITTeft FFFF FT^F IftFT I 
FFfft 3?ftFT F^ftt FT STFtF fftFT 3flT FFF?t 3TTFF ft ftFF 3TTFT feoTTFTT ftt FT^TF |Fft 
■gTTT FJ’ftt ft ftft ft, F^ftt ft Fft FT§PF gFFFllfftT Frft ft FFxFFT Flf I ftft-sfft tFFTT 
FFdft Fft Fftr |TT FTF Fft FTTFffeF ftF (Ergotism) FF FTF IftFT FFT 1 FfFFTFTFFTF 
3TSTT?Ff ?[FT«ft ft F? ftF FTF ftft FTFT FFg 3TFTFF3T ^T ft? FTTFTFlft ft FTRFT 
FfttTTFf ^Idloft ft FTFt-FTFt ^TTT IFF STTFF FTT ftFT FT I 
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IjcfT wit TfacF Wtt 1 1% 1 95 1 i O TFRT % RfaRTT-pRl’ (Pont-Saint Esprit) TO 
T ffor TJ3F 3UHSHFT dRFET TtR SdsT § 3TT I eflRf 3?t f^WTT f?t T ETT 1% ^R 
pf «Blf ^n?rr pr ^ 3rk <rt to «cp $ cff^T m Rt TRh fgf^RF dtr p 
TfRSRRT it 7 ! % Fl¥5T Rf, 'ofyffoR ^ Hff RTcE 8TT foF pFft dPlfcT RT ^ cfrr 
i^TT 3TTd W dT TRFTf 1 1 cERcT 3 m slpT cR ^ W ^fcTT f^F R? f)R 3=1 dkfl' 3Ft 
f 3TT ftFSft- 3RTC % ^ftcT 3TRT dRTT STT I 

tfterf ^TTk 3 ?k aftiilfta dhdi 

O^icIH (Tulip) glok^ (Holland, the Netherlands) ET <I$E p % I R? 'iTcil $ 3d?T 

gjepf % gsr p % wmt stcf I ark *r?t RjfdT % pr eet rt t^fhhh im 1 1 
cTTcT, tftdT, Wit RT SKfRoF dipdlff % ^dT % TPTR RT oflcff 

rrdfp! e§ WWW 3d5RTET p> fafer 3fk fadSFT WR % T#T ER-Eft 3 tR 

STRAIT 1 mit ancrt pi FFM p IrfRTT e# RT SfiT TRRT (colour break) W RlclT 1 1 
^ pr RR 1 T dtarfilcF RK 3# cEt ^tr pfit 3Tf^T pR 3Tk 3TFRfd RRp RFf 
eRT I ^ pd? (clones) fP-fP RHf $ ePt 3?k P% PT *ft «TgcT cRT% W\ I 
fpT EFIWRf % ETH p W( % P & 3E# p MI % pit % 3FT PRT 

RTf HIcJH SIT I ^ fRFt pF TfltcT RRT (guarded secret) % RETT Rd^ cRf I Vll tl <?t d-gl'-i 
RRlTdT RT % pr ^ giet P d) fefwft pi ^ RET P5[ tr ^pqf oFTRT #d 
IcTdl 

3¥ Twar pr of) ^ ?t *if «ft #rf % prat ^jjerat^n 

(Tulipomania) 3TT TPT ^ 1?Rr SJT I ^ apfrc d ^ SRTTSTTdT pTf ^Ft 

3RlfsdT ^Tf ^f dT&£r cPt 3fk 1634-1637 |o if eft E^fcPT ^ pF ft flWPR 

# M % ¥RT ^9T te?T % WR R tpr W I Tra&R «F^f ^Fl, ^ ^ 

# #cl &, df^ 3Tk dFt 1 WT cTdF idT dHT 3d% tRFR cT9F Td% 3?lT ^EI% 

I HTST-HTST 3dRT oDRRRr, 3TP% wH cdF Hf Sfi^RF ^f 3d% TT^TdT ^ ^ 

^ ^ Td ^ hct ^ t Rjfendt dr^i i 

m TTRR % RT^Tjft % 1 c# 3OTTT, f^RT^ Z^fcR oqRFTRT felWT 
HricRTf 3fk ^T?cRFRf % Wff ^f 3TFTT I TfR W% cfclHT 3f%cT #TT fsp cR i^ff T^R 
dfWTT (Semper augustus) RFT % S^fcTT ^7 ip gp 4,6000 ^fcR % 5TRT dH ^ 

firari 

pr WT^t % sRfqcfi fgprf %M % arpsin tn^r % % pff 

RT ^T dF2RT fwxj ^gRT ftcfT I 3?fo pr RdT fwj HsBHd ^ 1 1 

3TNRicT ■SrfsRxR d^JelM RTW fRW dtsff % I pid k Tpfl ?F^f ch) 
3TdT Wvt 1W RTclT I ! 



4sif %fr»T : 3TO ¥Pnfqq> afk 3jrf3iqf W 17 

mi iq ^wct I % qt«ff % ftqf % Mwatq qnei $ it qjsi % qirq 3 3 tfT 

M# Weft c£r 3{^q3 WL lift t^cTT^ I fqq^ 3^ 3?i7 3TTf5rqi t^fcT q>FFt 

Wfqqff I WT'^T^llfH-^' °F)T ^cfer I fq? Tfqf qq 3^^ qq iqqtl fqqfqq ^ 
% ^ 3qM lltt tMET^ iqqtt ^TRjfrl q IT 3?lT tMElit Wff 3 ffe If cTSTT qtWT 
3*nf <W Rt M ^ ftfllcr I MST it 7TTST f^qi Rt S1H 3% % wlwi ift ^RT 
R It I 

^acbici 3 3F€rf%^TO % wf iri^r |f 1 3?ft wqf qrc 3iq qt st^r^t 
3WS cfrq gqqt snw^li imfqqtf qq qi itqT Mfiit % t #nf =t 
qft twR ^ nRftci qif Ijci^cim %nit 1% few nt q^fq % ^tqq 3r 3^3 qqwi3rt 
% fel?n% 3 qq cppr qR qqxTT 1 1 % ^feaRgai it TffMT sfft 3tqRl^W *f 
c#T cfRff if %lfr^ '^cb>| smti q?t §RcTT ^FTT^I 

Rwm 'srt it q5t 3?rfcr qq ct^t rth Iqui rt ■H«=hcii % i iinfc# ^?r % ^ntqqti 
qtt qt 'ijfwl, it qqqft |: 

1. fq?IH cRt qfe % 1M RricR qqq q^IT, 3Ttr 

2. 31tFft tqifqqi IsftR % -5RT c^T ^t MTMT3Tt t ITR ^3RTT I 

qi cpqt qwrq- it qqqq I Rq %rRf^' srak mirt cm qfqT 71% , iRqit 
3iFr cfRr srq% qqqf 3r t*nfqq; ^Pgqilq 3rqqTqR3qqq3qqtqqqq%i 

1 

Ttqtf 

1. itel, TTCfJ. ^t. : \ W ttgfoffcft, ^-UTflcT fqE q^Rt, Rjqiqt T^I 3P^, 

fgqW W5M, (1943) 

2. frn, 3TR. TJTT. : I^teqgH ^ftRTOR 3Tfar TRfe ^SJtcM, 3flW4?li 1^1 3TTf. qt. qrr. 

qt^Tf^FT qRFft, ^1^3 .ferffe, l| tic#, ^flq RRRR, (1983) 

3. ^ ^t«Rt, q^T. 3TK. , qif, 313RT, RFfq, %. TT?T., %^rT, eft. T(fT. ISIT 3 ^t, 3TTT. 
qq. ({Rnqqj) : ^q i qr q II UfSBTcM 13)15 W qy'iqTq), qsfl §iel^H q^l, qf 
fqwft - (1975). 

4. %fir, qft. ijcT. qsrr qqf , qt. : ^ 3flq i^nf, qqtq qf^%7rqr, rtcT^r, (1975), 

5.3iq w, qqrsnq, str. qq. iiR., qqT|t, iiq. %. : ^(Rra^rqi 

(ffffnqqi), 31Tf. ijq. qt. 3TR. (1998). 

6. tiq^R, feft^q atfq qtl qjtqi, ^qi-HiRci ^qi qRHt, •^414? TJ) 3 ! crl u IH 
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7. w wwr wm m, ttw. ttct. : Mi^atowd ftofaft (sfto sir. str. 

to toftovH <ftdjw) ; toto ferine, to fto to f^itonr to 

^to?ReT wtorft to totoFr to ftfM totoft, fstoto to toft, tot^.^, . 
cfRFRft - (1998) 

8. grfr, i. ft. cranr tow, ■qw. to : to ft to f fftl , rwsw totoR ttos qwwft toto 

to wifttor to, (1955) 

9. ftfftto, to tt^t. : to ftsftfM, q^ifto to, wjwrto (1969) 

10. wrew, ft. to : to totoft, to-into cpB tj^s fgto tofiwnf 

(1957) 

11. to feto-iR -q^Rs togw 5, sis tow fstos totoww, to, 

(1980) 

12. ^ spR «p> tor : tos feftto, ^ptos tow fitoto tor qjtfNwWT, totor 

to to, towwto q?s anf. to qw. totom torft, ftoto qftto (1969) 

13. tos, TT. to : %q?T to to feftto, to-WlUcT cpR oFOTpft, Wjqq-tf qys qpJSW 
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Triuicfig^nn, ^oTTTigfy^H 'HlrlthlxH ^lfaaid±l, TclcTW (*T. 31.) 

PTK-lenf 27,2000] 

7 TTW 

^Rgcf sra ir ^|xR^r wrrfs ^|q^f % w 


Abstract 

Multiplication of m ultivariable Hermite poly nom ial. By H.S.P. 
Shrivastava, Mathematics Department, Govtenunents Arts and Science 
PG College, Ratlam (M.P.). 

In the present paper few multiplication formulas of Hermite 
polynomial of several variables have been established. Some particular 
cases have also been discussed. 


LWISR 1 


Tier Ttzf; crarT spta cfT^r fi^Hnfocfcr wff if i^dHd i 
wrf [5] TT^ eznera^a effMeil WTf [4] if *ff fWld %IT W 1 1 


m-rrrf cricTT ww ^ 


[»/ 2 ] 

Hn(pc l ,x 2 ,...,x n ) = £ 

r = 0 


i-\ 
[n/2 -Xr 

p»l p 


s 

n ! (2 X{f 


y=i__ m -1 


r,= 0 0 = 2,3, ...m) 


(n -2 2 r .) ! nr! 

<p = i y=i 7 


(1.1) 
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TJrf. T3^T. tft. «fl<4TRTer 


.» pl:0, ... , 0 

(2*,) -**0 : 0 ; ... ; 0 


( fi , 2 , ... , 2) . ... , ... , ... , 

r x m > 


( x \ 
X 2 




J > ■•* 9 

\ ) 

, ... , 

4x 2 

k J 

9 

M) 



( 1 . 2 ) 

m f-wr m-Tsti f crt otrFioFt cpicf cTRt^rr w I fat *jfi errant «rar Ftrrrr [4, eq. (4. i ) 
p.454] % trirqrfw to I 

m=3 % ferq; ^ cfrr ^rff coft ftcrfeifera stth 1 1 wt 

ajRraj Fff strips trar feu *rr TWcrr 1 1 


[»/2] [»/2-r] ln/2-r-s) ,, .n-2r-2s-2u , ,r . .s 

H n (x,y,z)=Y Z S ZL " J T 2 k 1 M 


r = o j»o u—o 


(n-2r-2s-2u) \ r\ . .s ! . w! 


T^- ^Heb-tficH ft H y cfiT ^TT :- 

2 " H (x,y,z,), t n 

exp [2x/-(z+y+ 1) f 2 ] = ^ — 


(1.3) 


(1.4) 


ffi-MTt cflt ?)clT%- 

exp [2xf- (x m + _ i+ ... + * 3 + * 2 + 1) / 3 = Y, — -— - 2 ^ , (1.5) 

n = o 

<4gqfac1 ^gqf^ Wi-WT f^FT MR % tcf t [1, eq. (1), 

(2), P-187] : 


[n/2] /1x r , /* v n - 2 r . 

»„<*> = z , 


3Tk 


exp 


2 00 (*) ^ 

[2 ^-n= z - JL ^r~ 


( 1 . 6 ) 


0-7) 


2.gtTR-^T 

FT FinfaRskl q§-q(lit FWl^d slg^ % =fit f^s cf3fr : 



FWI$d ^gq^t % yrFf 
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H n (x,y,z v + z£H k (x,y) = H n (x,y,z x ) . H k (x,y,z 2 ), 

H n ( X V X 2’ -> x m -1’ x m + X l) H k (*1> x 2’ -> X m- 1> 

(2.1) 

= H ri (Xj, ...,xj H k (x x , -, x m _ v xJ, 

(2.2) 

H n (x,y l+ y 2 ,z)H k (x,z) = H n (x,y v z) . H k (x,y 2 ,z), 

(2.3) 

H n (*1» X 2 + x 2’ X V •> (*1> x y •••> x m ) 


~ (''r X /«) ( x l> x 2’ x 3> x m )> 

(2.4) 


(2.5) 

(Xj +x i,x 2 , - Z ^ j (^ X l^) ( X 1 9X 2> — 

(2.6) 


+ x 2 ,^) = i ? *iysV*'*r**y-*Zn-r-2.<*y>* 

” 1 2 r= o (n-r-2s)\ r\ s ! 


(2.7) 


n [n/2] 


H n^ X \ +X V x 2 x n) = E I 


r = o i=o 


4 - ... + x-, + 1 / w ! J 7 n _ L _ 2 f (X lf ..., xj H, (xj, x y .... xj 
(n - r - 2 s) ! r ! s ! ’ 


( 2 . 8 ) 


H n ( x l + x 2 ,y,z) = 


H/ H n ( x v y,z) H lr (x 2 ,y,z) 
(z+y+l) r 2 2r (1/2) r 


(2.9) 
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TJrf. ■eft. 


„ . , 1 , (rtf H n (x { x m )H lr (*J, * 2 xj 

H n (x l +x v x 2 , ..„xj = - 


■^2 r 


(x m + ... + x 2+ iy 2 *' (l/2) r 


( 2 . 10 ) 


H n C*l + * 2 > y > z ) ( x l) " X 

*** 0 


«! ^-.y (W> z > H s^ C V~y~' [ >~ Z ^ 

s ! (n-s ) ! 


(2.11) 


/f n + * p x 2 ’ 


_ y W ~ •••» ( x l» *2' •••> x m ) ffy (*!> *2 ~ x 3 — ■ * m ) 

,-c 51 («“•*)! 

(2.12) 

lOTnft : (2.11) # Hs (Xj,-y- 1,-z) ^PTf /ft (ir y , -_y, -z-1) feTOT ^TT TfcFicTI % I 

Wt M (2.12) t *fh 

(2.1) ^ Wlfo : 

exp [2x/ - (z l +z 2 +y+ l)/ 2 ] exp [ 2x t-(y+ 1) ? ] 

= e xp [2x/ - (2j +y+ 1) ? ] exp[2x/ - (z 2 +y+ l)?]: 

v v H » z i +z 2) H k ( ~ x ~y) tn+k 

r r «i A! 

/i = o A: = o 


X X 

w = o A 


“ (x,/’, Z;) H k {x,y, z 2 )t n + k 


n ! A! 


^Tf 3^%/" + *%iJ0iT^^5eR r ^T TT ^ (2.1)^r^PT%Ml , TO (2 .2) % 
(2.4) f^g felT ^kTT 1 1 
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(2.5) 3qq% 

exp [ 2 (xj+x 2 )f - ( z+y+l )?] - exp[ 2 xjf - (; z+y+l )?] exp( 2 x 2 0 
( 1 . 4 ) 1 ^ exp (x) = £ TR^ yTH Skit- 

^ H „( x l +x 2> y,z,)t" » » H n (x ]; y,z) (2 * 2 ) V + * 

»-o " ! “„? oi ?o « ! * ! 

„=o Jt-o *!(»-*)! 


3TtT % f % ^Rlkf 3fit geRT 3vk m ^ (2.5) ^ STTfa ?tcft 1 1 W (2.6) 

kt ftrg kkT RT ^xlT 1 1 


(2.7) 3qq% 


eX P 


2 

(Xj +x 2 ) f - (2 +7 + 1) t 


= exp 


f-(z+>> + 1) 




exp 2 x 2 f-(z+y+ l)r 2 jexp[\z+y+ l)/ 2 J 
W-W ^ ( 1 . 4 ) TicT ^ 3 T exp (x) = £ -^ 7^1 tR m ikT % :- 

x«0 ^ * 

H n (x x + x 2 ,y,z)r 


I 

W=0 


w ! 


“ “ * H_n_ (* t , y> z) # r (* 2 > £» 1 ) ^_+y+ l Ji f" + r + 2j 

XXX n 1 r i s 1 

n = 0 r=0 5 = 0 


00 


= £ 


« [»/ 2 ] H 


I I 

r = 0 5 = 0 


n-2s 


(x p J, z) (x 2 , y, 1 ) (z+y+l/ f n + r 
(w - 2 s) ! r ! 5 ! 


00 

= x 


n [n/2] 

I s 


r=0 5=0 


H „-r- 2 s ( X 1 ’ y> z) K (x 2 , y, z) (z+y+l/ t" 


(n - r -2 s) l r\ s ! 
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Tjjer. tjtt. kt. kkiwcr 

3Nf 3Tk % t n % 3k 5eRT 3*k tR itf (2.7) SIH 3m 1 1 W 

(2.8) ^5r < jft ftns 1353T ^rr WcfT 1 1 

(2.9) 3k : 


exp 2 (xj+x 2 )/ - (z+^+1)^ exp 2xj/--/ 2 


2 Xj f - (z+y + 1) t 2 exp £ 2 x 2 t - (z +y + 1) f 2 


exp 2 Xj / - { (-z) + (- y - 1) + 1 } ? 
3H3T w (i.4) 33 wk #rf 3kr 3r?k m inn star I ;- 


« - H n (x x +x 2 ,y, z) H r (x x )t 

2*J L y, | *. I 


• - - H n&l ’ y_L ^r^lzll Z 1 ^ (JC 1 : ~ y ~ 1 ’ ~ z) 1 

^ \ \ n\ r! s! 


n + & + .y 


w ~ 0 r = 0 Js0 


v V V z)// r( x 2’ ^ *) grj[p Zlzll ~ Z) *' 

. « 1 r ! j ! 


~ 0 r = 0 s- 0 


3TtT % t n+r % TpJTMf 3k 3eHT 3*k 33 ?3f (2.9) 3TF BtcTT 1 1 WR 

(2.10) ^3 ftra; kfRTT 3 tt rrxtt 1 1 

(2.11) 3k sqqfo : . 


exp 2 (Xj + Xj) t — (z—y—l)t 2 exp[ - (z+y + 1) ? J 


= exp 2x,f - (z+y+l)?] expf 2x 2 t - (z+y+l)? 



^|M^f % ijtTR 
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^Hcb-MxrH ^ (1.4) TJ^ ^ exp (x) = Z ^7< ' w ^RTfr m 

nmQ 


E z 

// = 0 r -0 


H„ ( X 1 + *2’ y> z ) ( - 1 /(z+^+ 1/ t n + lr 

n ! r ! 


” “ (*1 > y > z ) ^/~ x 2 ’ y > z ) f 

„ - 0 r = 0 « ! ' ! 

#ft aitr % / n+r % Tjqfcfif ^rt ^ m ?ir (2.11) wr ^tcn 1 1 fdt wi 

W (2.12) feg fen *TT TTdxTT 1 1 


3. %fw 

W (2.1) % (2.12) % xRf 5BT t^rgtwr °RFf tR 31^e& ^ W #t I 


(i) ^ (2.3), (2.5), (2.7), (2.9), (2.11) 3 z = 0 [ (2.1) 3 y = 0] Wt ^ wt ^ xR 
% gggf&d jj 0) = Hn (x, y)„ [3] 

(ii) W (2-5), (2.7), (2.9), (.11) ^ = z = 0 ^ TT^7 % d|x|Eld 

SIR #t 3R?ffc //h(x, 0, 0 ,) = /fii (x), [3]. 

H„( x l + x 2) ~ E j\ j ^ 2 x 2^ ^n-yt ^ 


(3.1) 

■ t«/ 2 ] n\H(x.)H r - (x,) 


(3.2) 

2 (1/2), 


(3.3) 

... , , A » ! B .-,ty«rW »,<*!> 


(3.4) 
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tj^r. q*r. mi. strarora 

ffd5rai-^FR 


^3cp tjft. #. (^rr) % vfcl 3THT ^TcRT ^TcfT I foTFt rl73RF ^Ff 

fekWSTW^Il 
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xr % 3nrtn m 3wr 

pm xR M’d I 

WR^FT, ^n?WK ScH I gNiq 

[W-SIW 2,2000] 


1W 

1 srcp ^frsrqp^ ^ ^ ‘fgcfj tft’ wr$m 

W- ( Cicer areatinum, L.) WI (Genotype) RT mp<£d % 'srqra 
gtr 3TstRR fen w 1 1 fw: ufewsit w&\, w ^ , rr, 
zm dm ^fer *r fefcr ^ pr ^R t ^ ^ li . 

Abstract 

Study of the effect of pyrite of symbiotic nitrogen fixation. 
By Ishwar Chandra Shukla and Vinita Shukla, Department of Chemistry, 
University of Allahabad, Allahabad. 

In the present paper, the effect of pyrite on various genotypes of 
‘chick pea’ ( Cicer areatinum , L.) a leguminous plant in calcareous soil 
has been studied and described. Special emphasis has been laid on 
parameters such as number of nodules, their dry weight, production of 
nodules and active iron. 


cRfapr wr wtcflr cbt di&MH fMteRW 

m # feft d# cFJCcTT qtW <R^f ^ ^ ?tcfT %i [1, 2] sn^rak k 

^ cTSTT ^ %f^RRT cbl'cfldd % WI cfte cRef 3ft 

*RTW cRt TScft % I ftf eft? 3W 3ft WT % 

tr^l^q % HT«T t3ffer 3^33? cRlft Wt 1 1 eft? 3c3 3ft 3Fft 
^ 3R3ftcft -qtsr-lfe ftn % 3333 ftcft |i 1*3 Ir||f<eh *Rrft3 
3? % % eft? cR3T 3ft 33ft 3T 3TSR3ST WT ft HI$$^dft^ft3T{U| fe -snnftRr 33# 
%i ?ftt 33ft3 3ft u 33 ft srft ft m$<r$d % 33 # fftfftir ^rrf m ftj# #r i 
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^>cH TSJpfcT cf2fT f^FTtcFT 

3 RTIWW 

gq^RT 3T KBR !g qfRZ ^ if '5RTt T T q^, I^WT qf-TJ^ 8.5, Ig^RT Ca C0 3 
36 . 5 %, %q ^id<=bdi 0.476 Iq.q^f/^.qh , <*>r<fPiq> qi^q o. 385% crsarr <sqd«ti p 2 o 5 35 
tqjq/1. sjt 1 Tj5jr % zf. qf. it (ntc^tfuT "gni zn, cu, Fe w Mn qrr fir qqn?n 0.46, 

1 . 83 , 4.45 qsanr 7.4 qt.qf.qq. qrqr w 1 cftsff qft grqff mz q?f TfqTojqrfw 1 ®ptt w 

qsq 10% if jr^ftfkm (Rhizobium) fcriq rg- 3 % wr qq (Press mud) 

■qftfqq q# 5x 3 qf. 30x10 M. % zm if w 1 m^tfs if Fe 13.5%, 

S 15%, MgO 0.5%, CaO.5%, A1 2 0 3 0.8%, Si0 2 45%, C 3%, Zn 80 it it T^, Cu 50 
it.it.qq; Mn 40 it.it.qq. cTSTT it-T^er 4.5 8TT I Frit <f>fq ?3ii if TPTFT WT % dckdif 

qr qitq iqqr wi hi^h 10 cr«rr p 2 o 5 30 1qjrr./%. qqw rrar 'gqiqfqte % 
^it^qi||cfri%45iqqfqTq itif qf WWil FT WT5 feFTT W, fqBFt 3^ 
qff qf qfsrqf rfiw q? i qq^iq q£f qr qiit % irq* qro qr fqqr qq i ^rg-itW 

cPT srsqrapr 3R% TJoTFSft tq, cWT fqqjFT % 3TT2TR qF -foqT W | 

r*> r-> N 

MUuiTfl^zrr Icicjriqi 

qiH qfqqrq FTTFit 1-4 if fii qr if 1 1 sF^pqf -gnT qq ipsrr fq qi$q$z qr 
qirq qw qf iqqF BRt qq-rit f^i Ft w 1 1 itqqFqr c 235 3qqfiq srqrq ^ 
%q^^tqq^H208 3q^q7tT^kq^qqr3iqiqBR77^rTll 
(qroqt 1 ) qsrr 33 % ^ m (Fqrit 2 ) % sthbr it q? qqf$Rr itaT t fq qrpf£ 
qr qitq ifqff qr wit w ^q qrc qr Frit 4qawff if qsr ^crr 1 1 wt arftrq 

W C 235 qF WT 1 1 WT if eft? qt TOT it TTcfcfT qiit qf (FTTCit 3) I 

Tnqqf 1 


qr$d$d qr qfsr fqqfor qr qqra (qfsj wrr/tftar) 



G i 

g 2 

g 3 

3?fqq 

p m 0 

m 

Pm 50 

Pm 0 

Pm 50 

P 0 

m 

Pm 50 

Po 

8.5 . 

12.8 

7.2 

9.8 

5.0 

7.0 

8.5 

p 8 

10.5 

15.0 

8.5 

13.5 

6.0 

8.5 

10.3 

Pl6 

13.8 

17.8 

10.2 

11.3 

7.3 

10.2 

12.3 

P 2 4 

12.5 

10.3 

9.0 

9.0 

6.5 

6.2 

8.9 

affqq 

11.3 

13.9 

8.7 

11.6 

6.4 

7.9 



L.S.D. 5% qt G 0. 1 3, Pm o. 1 1 , P. 0. 15, Gx P m 0. 19, Gx P 0.26 P m x P 0.22, G x P m x P 0.37 

G = ^rqroqp=tq?q^ P m =^w G^c^ g 2 = h 208 g 3 = br 77 




m % Mt? 3 tT 3THRR 

TTRTlft 2 

W ** afsraf % $tr tR ym (nRsAftsTT) (ft. at.) 
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<54^ K 

G 

'1 

g 2 

G 

3 

aft? 

P 0 
m v 

►d 

3 

O 

P m o 

Pm 50 

p m o 

m 

>d 

3 

G/i 

O 

Po 

48.3 

85.0 

42.5 

70.3 

35.3 

51.0 

55.4 

P 8 

75.5 

105.0 

60.3 

85.5 

52.5 

60.5 

73.2 

P 16 

89.0 

120.5 

72.2 

92.3 

55.5 

70.3 

83.3 

P 2 4 

92.5 

98.5 

75.5 

78.5 

56.0 

60.5 

76.9 


76.3 

102.2 

62.6 

81.6 

49.8 

60.6 



L.S.D. 5% tR G 0.33, P m 0.26, P. 0.37, G x P m 

0.93 

G = ^rrwr p = TTr^RT^s P m =ftm? 


0.46, G x P 065 P m x P .54, G x P m x 
Gj = C235 G 2 = H 208 G 3 = BR 77 


P 


WOT) 3 


3F>T % Tlft^T eft? RR TWIcf (|3g/5g '^'3) lift) 


•■jTT^rrj 

G 

1 

G 

2 

G 

3 

Stftcl 


v 0 

m 

Pm 50 

•d 

3 

o 

►d 

3 

O 

P m o 

m 

P m 50 

Po 

577.0 

1155.0 

408.0 

717.0 

355.0 

400.0 

602.0 

p 8 

605.0 

1398.0 

425.0 

976.0 

377.0 

585.0 

630.2 

Pl6 

1278.0 

1632.0 

745.0 

1255.0 

474.0 

688.0 

1012.0 

P 2 4 

1050.0 

1284.0 

545.0 

978.0 

405.0 

598.0 

810.0 

aflm 

877.5 

1367.3 

530.8 

981.5 

402.8 

567.8 



L.S.D. 5% m G 2.36, P m 1.93, P. 2.73, G x P m 3.34, G x P40766 P m x P30862, G x P 6.69 

G = ^k.RT^>T P = ^r^l$d P m = ftm? G i = c 235 g 2 = h 208 g 3 = br 77 


TT f Tr fd t RSJeT cfSTT 3J8FT ftff ?t W % 'm, eft?, ^ ll 

Ttsfcfir efit duR^ifd ^ w 3PeT «hi<*h srt % I ^f?t 3i7eT 

%fftRPT ftill =6 ft eleftd cMIdl %^’ 4 ^ I ^s) oil'll ell? ^5T 3H4>eH 

ftsiT W (RTTWt 4) eft TTRIT W ft Ml^l^d % % eft? t Weft I 7J? < tft 

TTTBrr W ft eft? % 3RTWFT |g MWlcfl effi *ffa 3rft^) H?<3" IHclT 1 1 
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RR cTSIT ftftclT 

ft ft aft wra - ftsT w [5,6] i ftps <par '-bcftR' ftft ft 
m 3?w #r wr % srer rfft «sft 1 1 ft totst wr ft ftfftftf % fftftr ft i^fer 

TTRft 4 


ftftf ft ft? cf? TOftfCRa asr ■sprier (ft. jtt./ioo in.) 


3TOR 

Gl 

°2 

G 3 

— 

3fftcT 

P m o 

Pm 50 

P m o 

Pm 50 

Pm 0 
tn 

*v 

3 

iSl 

O 

P 0 

3.75 

3.93 

3.55 

3.67 

3.05 

3.10 

3.50 

p 8 

3.95 

4.98 

3.71 

4.17 

3.35 

3.60 

3.96 

P 16 

4.30 

4.92 

3.93 

4.32 

3.41 


4.09 





3.91 

3.32 

3.55 

3.86 

1 3fftrf 


4.53 

3.76 

4.02 

3.30 

3.48 



L.S.D.5% R G 0.05, P m 0.04, P. 0.06, Gx P m 0.07, Gx P 0.1 P m x P 01 1, G x P m x P 051 
G = ft7 3nw P=Rr57RS p m =ftR5 G, = C 235 G 2 = H 20g G 3 = BR ?7 


3R pftr I, fftn - ft wfftr 3R praft t ft* ^nrer ft war efft 

ftft ft 5IW-#W ft “ft RRTftcT Red 1 1 


rvV* 

wwt 

1. ■sfftre^, i^. ft., wr, t^t. eft. cTstt ft^Rt", ft. ft. : efrftr aflft wreft, 1982, 

5,99. 

2. cTT^T, ft. ft. 7TO ft^R, 3RT. tt^T. : W ftftiftdTft, 1955, 30, 451. 

3. fftlT, 13^. ft., fft$, TJ^T. TTR. cTO TOR, ft. : RjfenfjR tefteftft, 1977, 14, 348. 
4.7TC, 3TR. 3RRR, T?T. T7R. cTSTT ftftt, TTR. TJR. : ft &n$SU ftftftft, 1977, 14, 370. 

5. so-d-i, ft. ft., ft. 3 tr., crerr asRsftr, ft. ft : Tjrrftrr^fl ^Ffer, 1967, 59, 459. 

6. sTCR, ft. ft., 3P3R, ft. ft, Rift, 3IR. TTR. ^ *rft ft. s sfto RTOR RRRT 

TTOTfft 3ftR 3ftftFT, 1972,399-418. 
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cbldM^ clsbdl dc*W9R 

Trf&TcT rTSJT HUTTO, TT. xft. TJ^T. 'M (*t. ’ST.) 

[WT-3T^T23,1999] 

^Rpr W ^IdWlfVhd; 3TSfafad WSR ^ fcT^^R 
cbfdMd ddiMdil arem ferr w 1 1 

Abstract 

Some curvature identities of a holomorphically semi 
symmetric connexion. By R. N. Singh, Department of Mathematics 
& Statistics, A. R S. University, Rewa (M. R) 

In the present paper we have studied some identities on the 
curvature of a holomorphically semi-symmetric connexion. 


1. WTcRT 

WTS WRfg (Hermite manifold) (d'J, 

(D x F)=0 (1.1) 

cte SWHfSi <PSl >4 Id I % fay*-) D yfd cf2fT 

X=F(X) [4] 

■RHT 1% chl^dT Wlfg WFT D ^5cfT 'Sff^F (c SR) % 3?k RRT % 

K' =g(K(X, Y,Z), W) (1.2) 
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3TR. . Vm 
eft Pl*difet>d dcHHch (identities) fadet f>— 


K(X, Y,Z) =K(X, Y,Z), 

(1.3) 

K(X, Y,Z,W)= K(X, Y, Z, W), 

(1.4) 

Ric (X,YJ = Ric (X, Y) 

(1.5) 

R(X) = (R(X), 

(1.6) 

G(R(Y),Z) def RicCTZ) 



"Slir ^TfT^llfNel R iwt ^fetfe (Ricci map) '4>gdldl % I 

2. fftlmfitaci: wtafad mm 

^RTS Tffa^T WT% # ^ WRfk D eFt F^TsTSPT cfifT ^fTcTT I 

^ D x F = 0 

^ «-tdn1i| 'f^'^t ^TfTRfg Af*t ^ft 3T«f?tfTTcr 3FjgT ^FftcTT % ^rf2[ <^FTgF>T f^ftcR 
sfcltfr (Torsion tensor) 5^TM 

S(X,Y)=p(X)Y-p(Y)X 

■«jicTcit<a [1] % 3T«f^rci mm arsf f^rr aft* ft tniEbd wtft 1 1 

W f/rfSTT F^rtell ^LTS(U, V), JJ cTSfT KARRIS *3cRT 1 1 feg ^ 

S(U, V) =AU+BV, 

-SR^i t/rT2ITF%iWJ:^ i 4cT2iT 5 3Tf^T (Scalars) IwjefiFM (2,1) % 

3R fir fWT ^tfRcf ^ S TT fem Rt 5(fer 

S(U,U)=AU+BU 

^twrs^Rcx^H^^gg^cfT|i^ 5 ^FC/%^fTT( 2 .3)^tgf^oFtdt5 cFt 



^IcilHifwictS 3T?f wind lidiyd % cnRimi clsticl t dcH-Mch 
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S(X, Y) =p(X) Y-p(Y)X+p(X)Y-p (Y)X (2.4) 

WT (2.4) cl Id I fa^ldd 3ir *Nlldk mSR iTdlHlf^WidS 3T«fciftcT 

^dlcll % I WTS sRd WT% 3 tT ¥<ddH Icwldcfc ^BT "^T (2.4) I, 

D x Y = D x Y + PQ0 Y + PVO y (2.5) 


^D^TI^maRoFr^rRTTl I ^f% |P) 

fto 2-1 : 2D X Y-S(X Y) + S(X L Y) 3m % ftefrqrftas ^focr c&r *tst s 

I fciMld<=h 1 af^r ^dlniFWis arsfa'fad d i 

: (2.4) % ^ m WtcTT % - 

S(x Y) =-p(X) Y-p(Y)X-p(X)Y-p(Y)X. (2.6) 

(2.4) cTSTT (2.6) % cR?cT 

p(X) Y+p(X)Y= 1/2 (S(X, Y) -S(X, Y)) 

(2.5) p 3tT fadlm m 

2 D x Y= 2 D x Y- S(X, Y) + S(X, Y) 

^ D '{|H Hi UciSR 1 3TcTS yfc^i I 

2 D x Y - S(X,Y) + S(X,T), 
fowl $d^if>Wis arsfarfad mIWh i 
3. <4 shell eirHHeh (Curvature identities) 

mr r cf2n k Unldch sf^r I msR d <rm d° % ( 2 . 5 ) srcr 

tfWTftcT %UT I dTSTT *TRT % R (X, Y) = (cj R) (X, Y) eft wtft 3 [3] 
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3TR. TJ^T. ft? 

R(X, Y, Z) + 1/2 (R(X, Y) - R(Y, X)) Z + 1/2 (R(X, Y) - R(Y, X)) 2 

= K (X, Y, Z) - Ric (X, Y) Z, (3.1) 

H(X, YZ)= R(X, Y,Z) + 1/2 (R(X, Y)-R(Y,X))Z+ 1/2(R(X, Y)-R(Y,X))Z (3.2) 

^ft 3T«f ¥ftcT mR<4 cTh 331 Pl^cu %\ 3T«f ¥pTcf c| shell 

yfel ^<41(11% I '^FTSRoR 

H(X, Y,Z)= K(X, Y Z) -Ric (XY)Z (3.3) 

idm 3.1 : ^ wrfg wiz ft ^ ftcftqrfe 3 rsf ^rrts tptri ftw 

li 

wtfe wiz I ~zm\ k=o cfr (3.3) t f3r /f-o fteicrrli 
3.2 : ^IfeiT Wife SncRff I eft 3Tsfwfad 3TT^Tcff #dT 1 1 

: (3.3) qfiT 3TcT«fieH ^ ^ 

(DwH)(X,Y,Z) = DwK) (X, Y,Z) - (Dw Ric (X, Y) Z (3.4) 

3fT D fhTH ¥Wr| I irff cfcT?cH Wife 3TT^Tcff % 3T0rfa 
0 

(Dw K) (X,YZ) = a(W)(K {X, Y, Z) (3.5) 

^ a 3TT^fel /-Wl 1 1 crar (3.4) ti (3.3) cMT (3.5) f #l tR 
{(I)w//) (X,Y,Z) - a (W) HQC, Y,Z)} + { Dw Ric (X, Y) - a(W)Ric(X, T)} Z = 0 

(3.6) 

f^"5RiR 

(DwH) (X, Y,Z) = a(W) H(X, Y,Z) 

Wifk> 

(Dw Ric) (X, Y) = a (W) Ric (X, Y) 



^cflHifochd! 3TSf ^TfTRr TraaFT % SfifcTCRT cRSTC^i 35 

^TftRT ^sbcR 


U*H( 3.3 : cblgd'l 

d % ^rfcr ^tftcr gm % 

3qq% : (3.3) W 3T ^eR ^ tr_ 

(Dw H) (X, Y,Z) = (DwK {X, Y,Z) - (Dw Ric) (X,Y)Z 
^ D OHmI ^SFT % I zrf§( W&rK W# I STSlfa 
DwK = 0 

#3q'$qRT ^41cb<u|^^;i yi|)j| <*,<} tr 

IHv/7 = 0 

ISJ^T 3.4 : ^ fTcf I % 

C\ H = cjtf =c\H= 0 

W I % 

H(X, Y,Z) =K(X, Y,Z)-mc(X,Y)Z 
x% i gfcr^fi^R'df7^ tR 

(c[ H) (Y,Z) = Ric (7, Z) - Ric(?, Z) = 0 
cRf F cTSJT Z % yfcT ^ tR 


cue 


c[ H= c\h= 0 


c] = d, H = C3 = 0 


3RRi 3.5 (a) H (X, Y, Z) + H(Y, Z, X) + H(Z, X, Y) 


=-{Ric (Y Y)Z + Ric (Y,Z)X + Kic(Z,X)Y} 


(3.7) 


(3-8) 


(3.9) 


(3.10) 


(3.11) 


(b) (D x H (Y,Z, W) + (D y H) (Z,X W) + D x H) (X, Y, W) = 0 
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3TR. T*T. 


: PT I % 

H(X, Y,Z)= K(X, Y, Z) -Ric (X, Ijz 

3pt #rf u 4 R<ujj x, y warr z % wta sw 'srt %*g% trc <r«rr 3% 

^ fwcft wr mw* swft ^ m ^ (3.11) a am ftonr 

li 

3?ft ^\, ?3f (3.3) $ fteTcTT I- 

(4 H) ( % ; Z,W) = D X K (. Y ; Z, If) - (Z> x Ric) (F, Z) F 

3R ^ TRtcBFif eRj- x k z % Trafcr pfwrarar ski 1?ra% crsrT ^ft TPtaq- 

tt^- twcf) % ftsfar ^FRcR wk ob^ m (b) aft aTfpr irft % 1 

PtHildxl dctHdft aft RTR dvMI ^Ud % I 

afta 3.6 

(a) [H(X, Y,Z) + H(X, Y, Z) = 0 (3.12) 

(b) 'H(X, Y,Z,W) = 'H (X, Y,Z,W) = 'H ( X. \ Y,Z,W) = 7/ (X, Y, Z, W) 

(c) 'H(X, Y,Z,W) + 'H(X, Y, Z, W) = 0 

(d) 7/(X, Y,Z,W) - H(X, Y, Z, W) = 0 
'# (X, Y,Z,W) = g(H (X, Y, Z), W) 

1. dlJdldl, Annals of Discrete Mathematics, North Holland, Amsterdam 1930, 8, 53-101. 

2. ^TTf, Tensor, N. S. 1972, 24, 293-296. 

3. Mdf'illqch, tnr. Univ, U. Novoem Sadu , Zb, Rad, Period. - Mat Fasc 1979, 9, 91-99. 

4. 'TRt, %. Differential Geometry on Complex and Almost Complex Spaces, Pergamon 

Press, Oxford (1965). 

5. ant, %. wail $hi£, Tensor N. S. 1975, 29, 134-138. 
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^SrrafcJJrr 3RT STT5R % SlfcT 


TJTTo T^To xpo 



, (ifo 3fo) 


[m- ^ 5 , 2000 ] 


^pr '^fl'srcra' h-wt ^>t % irfcr TFiracR 

’TFT W fdRT W 1 1 3#Bfi ^ t#rfrqf fd^Tg ^IT3Tt % 

WT^f mfoTTT’FTTtl 


Abstract 

Integration of generalized H-function with respect to a 
parameter. By. A. K. Ronghe, Department of Mathematics, S. S. L. 
Jain P. G. College, Vidisha (M. P.). 

In this paper few integrals involving generalized H-function have 
been evaluated, where the integration has been performed w.r.t. a 
parameter of I-function. Many new relations may be obtained as 
particular cases. 


1. WlcRT 

FcRfrl cRT <Hl4T<£d //-tRFFT [7] 3ft I-tReFT WIT ^TFTT ^TTcTF 
3TSFFT %TT, cWT cprf M ^ t f^TT W I, fTT W cfi)- PiHcM 

crt t! t- 


z 


<b , <b 

V 1 5 y 2 

<b <b 

y 3 y 4 


1 


r ooco « 

0 (5) Z dS 

-OO CD 


I[z)=I mJ 

p,q 


2n co 


(u) 
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TTo %o 




*l" 
*2 = 




( a , a V 
{j* JiJi+l,P t 


> i 



m + 1 . a 
i 


W* 'yweiT % *rgwf ,'srak ^ wr #tt afk © = V-T creT 


0 ( 5 ) = 


m 1 

nr (b- p s) n ro-a +a s) 
/= i { j /= i J _ 1 


z 


n r a-6 +p s) n r (a - a S) 

j=m + 1 J, J, j=l+l J, J' 


( 1 . 1 ) TJjf 3lf^RTRt ftclT ^ \ arg (z) < ^ B k (B > 0 , A £0) ^ 

Z i i i 


B 


< = 2 a j - , ? a ji 2 f, 


03) 


y-i 


j=i + 1 


y=i 


y=« + i < 


^ = Z “• “ Z P, > v (1 r) (1 .4) 

<=i ' y=i > 

^ 2 ^ ^ ^ I, ctstt fw gupTOcT ^ ^Fif wr t^wr w % i m , i, Pi , 

q, ^\U% 3 % M li i z m < q n o <; i ^ Pll m Tjyrte I ^ ^nwr ^ I 

3fk ^ 3ik feicr ^ ^ ^ ark 

f^RT 1 ^ t < a+ | a, | ;u) % -gRr 

(a + a,:u), (a + a 2 : u)^t !»«I?ld felT ^T^TTI ° l 


2 . aijmfT ft Pi^fciRaci w [2:i w ort 1 

00 

f COS (71 x) <bc 

-oo r ( a + *) r 0>-*) r (c + x) T(d-x) 

cos r n /2 (6 - g)] _ 

2 r (a + b )/2 T(c + d )/2 r(a + d- 1) 



*n#pr H-M-xrH RT ¥Nci % ^ 
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R3T 


Re (a + b + c + d)> 2, a + c = b + d, 
3. I^R TRl^cff RH W ta RRT 1 1- 


( 2 . 1 ) 


f 


l 


cos (t ix) T" 

p.,q + 4:r 


V + 2 

W 1 - 


- * ; a) , (1 - 


+ jc : w 


dx 


cos [ ti/2 (6 — a) ] jm , / 

2 p o + 3 * r 

/’ / 



V 


f 

(a + b)/2 



z 

V 

1- 


; w 

, (2-a-d:2u) 


♦3 

V 

(c + c 0/2 






w > 0 , i? (a + i + c + i + 4w) 

e 


b. /P.. 
y. / y* 


> 2 , | £ir gz | < j^ 71 ’ 


; = {1,2. ...«}, ;= {1,2 r} 


(3-D 


| COS (it x) F 1 ’ l 


V 4 > if • r 


*1* *2 


( 1 - 


+ x ; a) , ( 


-*':«) 4> 3 , 4> 4 


dc 


cos [ te/2 (fr - a) ] jm , / 

2 p + 3, q r 


i i : 


r l t 2 


(a + 6)/2 
(c + d)/2 


; M 


, (a + d-\ : 2 a) 4» 3 ^ 
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tto %o ffir 


u>0, R (a + b + c + d-4u) 4/p > 2 , | argz \ < j it A, 


j = {1, i = { 1,2 r}A W 31* (! .4) if % 


f cos fax) F’ 1 Z V 

-oo P, + 2 >q. + 2 - r (l-a-x: 


(1 -a-x: u) (1 -b+x: u) 


< t , 3 ’ < t ) 4 > (P + xf:u) ( d-x\u ) 


cos [ n/2 (b- a) jm, l 


♦, > ♦<> 


2T(a + d-\) p+\,q+l:r (1 - {a + b)/2 : u) , ^ ^ , (c + d)/2 : u) 




R (a + b + c + d)>2,\argz\< — An 
e 2 


f cos (tc jc) r ■ [ [z *1’ ^ 

-°° P. + 2 >q. + 2 - r [ (1 -c-jc: u) (1 -d-x, u) 


<t> 3 > <l> 4 , (a + x:u) ( b-x:u ) 


’ n/2 ( b - a) pn , l 


d> , <t> . 
Y 1 ’ y 2 


2 T (a + d- 1) p + l,q+l:r ((1 - (c + rf)/2 : «) , ^ ^ : « 




w>0,i? (a + 4 + c + a)>2, |argz| < 7t ,4 
£ 2 



^i c *T<j>ci h-to 3>t srracT % 'srfcr whi<*cH 
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: (3.1) oft ^SntHT % tftlft ^T% WT tf§T % Wl^eR ft 3Tlft ftfftST «nft 
PTOFT oft (1.2) % «lcT 37 ftfftff-^iftfar ^ 44H|ch<rM % 7S3 ft cfiTft | 

Fsft 1^ ^jfsarcT •srfcra'srf % st^fFct aflr igyfcrqT 3 rf^T 5 Fnft%, i^ra% f^TRlf^rr 'HHi^hcn 

eft srrfft #cft 1 1 


r oo CD 00 

9 (ft J 


cos (7c x) dx "£_ (Rs 


2%a -000 -co T (a + us + ;c) T (b + us -x) T(c + us +x) T(d+ u s -x) ’ 


3 R (1.1) eft m\m\ ft 3 iRif<« sfrt fiHicftdH w *th feiTO ~m 3 lwr 
3ft fftftcRT (1.1) ft 3F[ft 37 (3.1) 33 3lH7T W W 1 1 M 3R" 3iwftf 
3ft ^TTcT 357 713>ft 1? I 

4. ftrfw 35Tlft : ?7T 3133T3 ft TTftt 7T3T353Rf 3ft (3ft 313373 3 ft SIR ftfift 3ft 
I) 33377-# -qft 31 f 37 -G Wf ft 3 T#t I 

(i) #PT (3.1) ft (3.4) ft 3T3 r = 1 713ft 37 TTftt 3T3 [4] MiVIR #-35cFT ft 333 

^rrftli • 


[cos (nx)I ™’ l q+4:1 



((a . a)) 








z 

P P 


1 1 

\ 

( 

b 

\ 



«», • 

1- 

c 

- x:u L 

i 1 - 

d 

+ x : u 

) 



dx 


cos f %/2 (b - a) 1 Um, l 
2 P. 4+3 



«v “P> 


\ 

: u 

) 


Z 

«*, • p 2» ( 1 - 

(a + b)/2 
(c + d)/2 

j ,(2 - a - d ; 2 w) 


^n?ift%u> 0, 


R ' e (a + b + c + d+Au^b./$^) > 2 ,j= 1.2. 


.m. 


argz | < ^ n A 


(4.1) 
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TTO %o fft 


J° cos (n x) l m ’ ^ 


P , , + 4 , <7 . : 1 


V +2 


f 

a 

\ > 

( 

h 

\ 

[ 

c 

+ x : u 

) 

•I 

d 

— x : u 

) 


V+4 


dx 


cos [ 7i/2 (b - a) ] rrm , / 

2 12 p + 3, q 


u> 0 


«y %» 


(a + b)/2 
(c + d)/2 


: u 


,(a + d- 1 ;2u);((b , P )) 
<7 4 


(a + b + c + d-Au^b^^j) > 2 ,j= 1.2 m, 

\argz\ < ^ n A 


( 4 . 2 ) 



(%x) T"’ 1 

p+2, q +2 : 1 


Z 


+ 1 - +2 

(l-a-x:u) (l-b+x:u) ^ ^ 


(c+x: u) (d-x :u) 


dx 


cos t ^2 Q - a) 1 Um,l 
2r(*+rf-i) p+i.^+i 


V ^ 

( 1 - (a + b)/2 : u ) f . p V (c + <af)/2 : u 


u> 0, 

R (a + b + c + d)>2 \ar gz\ n A, 

& 2 


( 4 . 3 ) 



<**)/"■' „ , 
p + 2 , q + 2 : 1 


Z 


V +2 

(1 - c - x : u) (\~d~x:u) <|> 3 . ^ 


(a+x : u) ( b+x : it) 


dx 



¥l#fKT H-tRFR cfif ^rracT % tfcl RRIcficFr 
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cos [ n/2 (b-a)] TJm, l 
2F (ct + d-l) p + l,q+l 






((a+Z>)/2:u)((V|3^, (l-c + d)/2 : u] 


u>0,7? (a + b + c + d)> 2 \ argz\ < ~ n A, 
& 2 

m triwff g w t wt *rr trfktt 1 1 


(4.4) 


^cttlrU-^Ft 

% <^Um % tdt( t| TJ^To TTo TJcTo t|r cycl'd y Wl4 Sfo 

T^To %o ITcf T^o ITo #0 3Tlfo %o ^fo 3TRo W STTRR)' |l 

1. STFT^Ff), tfto cT«rr xft, TTo %o : fg^R trfto ago TlfrcRr, 1987, 30(1), 13-16 

2. TTfctfl, tto : Table of Integral Transform, RFT-2 Adillfed 1954 TS 200 

3. TOTR, #0 : ar^feFT ^aro RtHTo 1961, 98, 395-429. 

4 . # 1 , TTo %o : xfl-TTSfo ito sffiTTCT ft< 4 >d 4 o 1 l 6 fo^o RfaTeT 1993 

5. fft, TTo %o ; Mathematical Moter, Argentina 1995-96, 38, 95-99 

6. t^r, TEfto Tg)o, ^r, ^ rfgfT ^Rf, 3TRo tfto : %o T$To 1989, 59A, 

366-375 

7. TR#1T, #0 xfto : %o Tj%o TTlfo |felT, 1982, 52A, 366-75. 
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cu(H)'HfoT -sftfwf ^rr wfro, 
arf^T^TR TT^ f . TTTT. 3TR. 3TSERR 

tjo tfto lirar, eft© %o fdcfi'O %o T?taR 

awi^f^^rakwn, <riah 'sima %Rnr, 

■gfo RFR (Ro Ro) 

[ yiH 2, 2000] 


RTW 

f?ro afTR % ang tjficr sra^ Iddila crzrr 3t1olRi<*> % lenj; 

^ Rlt f I rYr-4-uTH fy d (Cu-BA) cTSTT t^WtR-3-RIft 
Op'efrT (Cu-BNA) % RTR RHRT % jf® tigicil *t^Rd olRddi 

rfsm qrrlMt^R RtaSR, 

3T8RRf % "SRT 3^ R3RTR ^ Rf 1 1 Rfcl R?* t#T 3lft R^fcT t 

srwrIi sn§ 3fft fm m rr si^qra 1 :2%i fsroajR 

lich<frrft (monodentate) cTSTT SRI#! feFhrg R?t RT? 3TTRRJT *<dl % I 
Rf5cff Rit SRlftfR foffcT R*f RRRcffa I ^3fr %r; §IH fcttS R^ RP 
Ro^R % RtTRR # RR5RT % I Cu-BNA R|5cT % 3Rgt RR RH 

RRFT % RiR %, faRRrt RRRR Cu-Cu R^ Ri-ul-RlfWI t RRRt % I ^R 
Rficff % M ESR RfRTiqf It g u , g ±) g av , G, Ag R^t nRcnidd felT 
tjfTRT 1 1 Rf^ff RR ESR ^R^lisHt % riTWIdd M ^ 
rrrtI 

RTSRT 

Abstract 

Synthesis, characterization and ESR study of Cu(II) 
complexes. By A. P. Mishra, V. K. Tiwari, Rashmi Singjiai and S. K. 
Gautam, Inorganic Research Labs, Department of Chemistry, H. S. 
Gour University, Sagar (M. P.). 


’ N, v3' v * ’ ’ 1 v ’ ^ ' *x ' " o \ <- 

RRIcTT I, fRRRft 3M 3IRWT (ground state) d# _ ^ % I 
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tto xfto -gto %o frrarff fEEf eet %° e^ft 

Schiff-base metal complexes are known for their biological and 
industrial importance. Complexes of Cu(II) with benzophenone- 
4-anisidine (BA) and benzopheneone-3-nitroaniline (BNA), have been 
synthesized and characterized by elemental, IR and UV-Vis spectral, 
conductance and magnetic measurements. Complexes are dark coloured 
and non-electrolytic in nature. The metal to ligand ratio is 1 : 2. 

Schiff-base behaves as monodentate meutral ligand. The geometry of 
complex is distorted square-planar. The magnetic moment’s value of 
Cu-BNA complex is less than normal which may be due to mutual 
interaction between Cu-Cu. ESR parameters viz. g u , g ± , g ay , G, Ag 
have also been calculated. The peaks of ESR spectra are of Lorentzian 
pattern. The ESR spectra suggest an elongated tetragonmal structure 
with ground state ^ . 

erf crsjT ibifor sfr awfsrar wr I [1 ' 3] i <p; hi wr % s=rnf % 

3f m-cHIdTb 3TSBR ^ft 3TtT 41c|^lfT<£f cRT SJH 3TT<i)g §31T 1 1 EfrftT 3Tft 

trrftqf % ctffrqw 3lfc 3TtE£fET ^ff Hi yicl^d felT HT 1 1 BTftcT 

% §FT [4 " 6] Tf 1WT m ^3I°R eft 3TFt ttW fteft % I SRgcT HfE 

ET eHE Elf BjfTcff ERt ETtlTT 3RT 3fStRR 3RHT % I 

HftWTeR 

§TRf % Bt^TTfcfcR fEHH 3 % 

BtsldilcHcb i:i c# ft\m stjqH 1 1 fwr Hi eih guqcR pr; 

4-5 sfe HR Hf Hfc! 1 1 EH §TR sft 3Tk |siT ^ gTS TT^TTfeTTT 1 1 

H3H % B^HlltfcR ffifcBH % TTTST §TR % Bt^BlfeTcR feR sft 1:2 % 
3gqicT B fEHIcl 1 1 fREH eRf EJH 3TO BT cTTTRT 3-4 ftt HR Hf 1 1 ^TtcfcTT 
% BTTRT EM < j Dh cRf t>HcR< ^ei^ilqcR Pl4e1 BHfTTfS BE cTSTT 

-fir 70° be 1 1 ^ ethe b^hr ng -cf vmt crisHhr fHn HR 
3lfc SI^ETfc! ERmfH l i^ ft iBelB I’ I 

tiRuim Bsnl^xHi 

BfHf % STTcRt BiE^ f % 3^ fcPWs oRT 3igBET 1:2 

% I ETfHt oRl" B^HM B 31|U|1 ^cr BH^dl 33T EH 22.8 3^T 18.6 ohm" 1 cm 2 mor X 
I ^fT BifHf eft f^cT3HtH^T "STSEfcT % if 1 1 m fcT^S % v c=N is 
1630 110cm’ 1 ET EH fl% 1 1 1%H 3TTo[f% ^5T E EfeRTT 

I ^ff fa><rldl<4H u l ^ EFft^Rt ^rfcTT % 1 
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Cu(II) "41 Pi chi RT Cu(II) H^iR '41 Pi chi' RT H3#RT 

% hr^h dr 3420 ± 20 cm * 1 ht ttr ara^ftwr Ifrs wr staT I, Pm m cfr^>t 
HH fHfcT afk amHplId -OH cRH fcWT (mode) Rt HRT W 1 1 hi Shi 41 fad ^ % TERR 
t Rtf ht 8 rt arf^r^Rstd nsf 1 1 sng hr* 4 tPiRf 3 f >8 w*t 420 ±10 cm ' 1 hr 
310 ± 10 cm ' 1 m hth ftrt I rt v MN hr v M<a [4_6] Ptr Rt n?rPt 1 1 

Cu-BA Hf>R % '^^iPlcb ^H£H 3 ft PH^H 3TIRR % 13513 cm' 1 

HR 19230 cm' 1 HT HTH ftct I Rt hishHup 2 B. - 2 B, cTSTT \ - 2 E %3RHntl' 

Cu II- HjgiR % tR% p eff RT HR 1.73 BM 1 1 Cu(II) BA Hf^T Rt PlHfHH ^iPltd 
3 f <p 5 PnjifH HHfflH ftHt t Rt fdVs % HJR cfSIT Cu-Cu Rt 3 RTpH iRR % RTRT 
Htcft | [6 ' 8] I 


Cu-BNA H<|5R % ^tRjrfdR T^H^H H HR fxrs 13157 cm' 1 HR <£ffH 18867 cm' 1 
HI MIH fid I % Rt HR yotel, ail^l RIRRTRT 4 u 3 &Ul 3lPl«>lRd (Overlapped) %, rTSTT 
HRJRfi 2 Bj - 2 B 2g 2 B. g - 2 E g Rt Pd^g RHt 1 1 ^ET RHT TpfiR % PH4 l|JRRtH 
STT^jf cRT 3^SR£H ^HHH^HR (1.65BM) Cu-Cu Rt 3RitR tRR Rt ^TfcTT 1 1 HlHf 
HjpHf % tePt fRIR Rf HHHcftH IsRlf Hf l [4 ' 8] 

RETC HfRf RT ESR HtH£H HtH 3THTR 3 30°C TJcT X-t°5 ’R STfHHtfeH fell 
HR t Rt 9.5GHz 3TT^ftT HR TpiRtH Rt cff^RTT 2000 ± 2000 HTH R WRdtfRH 
% I t-ijjidi RT ESR cdTWPldd HRR % pKsi<l’ Rt ydf$ld RRT % I Pgieil % ESR 

HpRErf rt HTRTt 2 Pi ^iPrr hr 1 1 #ff Rfcrf 3 g n %hr r^ ark fePk^ % cffa 

HIHHtRR RSTH r) W'TRrTf Rt H?# 1 1 3TSTtH HHfofH mRhIM G RT HIH 4 ^ RH 
RRfH < 2 I, Rt HtH 3TRR k RTR %RRt % HtH 3TRtR iRR Rt RRT 1 1 
^PT R^cT G RT HR % HTSTH 3TSTHT HHR ^fcf Rt TjfHcT RRT 1 1 g H 

3?lT g % RtR 3RR Rt HR Rt TJ^THtflHt H ftHR % HR P tefRT W 1 1 Cu(II)-BNA 
H^jR R Pd4 did ^PjR HR g x * g y * g z ^ Rt fw<&idc1S hlgid Rt hlHpHpl 

(Rhombic Symmetry) Rt fd 1 1? I Cu-(ii)B A H^iR H G [1 >g ] >2 RTHRHRH (Correlation) 
4tfel H^tRlH (Tetragonally elongated) 3T2RT Rf HHdRtd RTTMt RT ^?TTH 4dT I 
pTHRt 3THT 3TR2TT d ll 

x 2 - jr 

' HRHR Rf H^TR % g % HR RT 2.0023 $ 1RT«TRH Rf R^lRf Rt RRH R§1T 
fRH, tRHd STgpHcT RR 31 ipRch R$IR hlHI^d ftd'l, pRT 3TSRT ^ tepRS 

RSIRf % HRRT % RTRT '^tcTT % I RTR HRRT fRH IrVs RSIRf % HRTftdT IrMg 
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2.0254 





49 


Cu(II) Cu(II) vjTl R I <=h |’ gjf 

ton ww to I cTsarr nra toM |tt toto ntof % ¥rar to I nt g 
ftomn sHTcHeB to 1 1 to ^eff % tot g ftomrn nn rh sHimcfc Ii g 

ttomm % RR nft W tofag % ^RTT *to (donor site) tR 3Tffto feifato % 

*R to* tot I 3T8lfcT ^eT % totton TTT5IT tR I Cu-II-BNA [6 ' 8, 101 % ESR 

fW*f ^ ftoTdH A„ cTSJT A ± % RH ^T2 92.5G cTSTT 30.5G 1 1 

toto °f5T Itonn nm a % rh to* arron % 3^1to nn wfpj 

ntof 3 ^tot 3 RSnntoT (delocalization) tow to I [6 ’"' l3] I 


fntor 
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HFFPJJ? TOSRT SRI l&H mm TcT^ viHc^ WR 


3TRO %o #qr 

Iltuid dSHI uifSUcbl Hr*TPT, %0 TJjTo cfto WtSPJ? (TRfRSTR) 

["srrs" -^rf 24, 2000] 


tttw 

^FJT W)T^TST33R ^[RT flEcdTf^ra> % 

fcTTT efMpj? ^ gT$5R Wt ^5T 3tpfPT ^ W&i W 35HT 

tl 


Abstract 

Generating function for biorthogonal polynomial by lie group 
theory. By R. K; Kumbhat and (Miss) Seema Singhal, Department of 
Mathematics and Statistics, J. N. V. University, Jodhpur (Raj.). 

The object of the present paper is to obtain generating functions 
for biorthgonal polynomial defined by Konhauser, using Weisner 
method of lie group. 


l.WlcRT 


uPdcbdH nj4i*d tptT WTFrr cwr Traprr ^Tcr srt WT3?t if 
4xrH ^ MxrH (Weight function) % WT if J .6d If, dlP«l«b 

sjtaf i 

ehHg i gsR % [3] 1967 if ncff % fgcTrf^cfi gfTS Z“(x, k ) ^ 


z a (x, k ) = T{kn - n f - 1} - £ (-1) 7 ' 

n ‘ • j= o 


kj 


T((kj + a + 1) ' 


Re (a) > 1 
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3TRo %o cTSTT fto fftriT 


0 + a ). " 


kn y, (— >i) 

Zu 1 1 


kj 


»'• jt ; V! A *y 


< J_+_a) f 2 + a 
k 


k + a 


( l+CL) kn r 

1 + a 2 + a 

k + a 

k- 

k 1 F k 

“ n: k k *•■ 

■ * ’l*J 



( 1 . 1 ) 


3 3RT ?itsraxrf3Tt ¥*■ 2 ’ 6 ’ 7 ’ 8 ’ 10 ’ 111 W, tpTCFf% WW*Q cTSTT 
Z“(x, k )^t dl^chdl % lent 3TSZRR foOT 1 1 

SWebHH wfl<MU| 


ferrlf^racrl- 




x — r/ (x, k) + (1 + 
dx l n 


k ) qq^feiqi3icicbdH ¥ 3] qfr*rrfqtf 

a - x) -j~ z“ (x, k ) + (& n - k + 1) Z** (x, k ) = 0 

CtX n n 


( 1 . 2 ) 


qf?f a > - lWkSR<i i u lfcb%| 

wz&t 

z a n (x, k) % Pi Hi feci 3rqq^r gw^frr ^rt^rf eft <jfg ^teft t ^ fo ^ 
fent 313? 5^” TJtrjfcfi |- 


d_ 

dx 



n 


(x, k) 


(kn + a )Z*~ X (x, k) - a Z a (x, k) 
n n 


(1.3) 


dx 



n 


(x, k) 


Z a n (x, k)-Z a n ~ l (x, k) 


(1.4) 


2 . 

3 Sl^T (1.2) 3 y — ^RT qfcRdTttRT ^ 

dy 
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tR 3Ttf?Rft 3m^FT 

? 2 

Z = x-^ +y -~- + (1 - *)|- + (kn - k + 1), Z = t (x, k) (2.1.) 
dx dxdy dx « 

FTcTT % I 

(ad i [*<<<+) % Ictq; ftHifaid wr ^tlz % arrctetf b w c 

qft'mfad f^n 


4 2 “ (x, k)y n 1 = 6 z a_1 (x, *)j/ 


C 2?(x,k)y n =c Z a + 1 0c, A)j a+1 

w n n 


(2.2) «BtOTQf% : RRT 


a -V*.'>f + V^>£ + V^> 


3TST^T 


*[ z > *» a ] - *,£ [ z > *»"] + *4 [ z > »y\ 


+ B q Z a n (x,k)y a 


(2.5) (i.3) ^srafa m 


B Z a (x,k)y a = B y a - (kn + a)Z a-1 (x, k) - aZ a (x, k) 
n 1 X n n 

+ a BZ a (x, k)y a ' 1 + BZ a (x, k)y a 
in U n 


B { = xy~ l . B 2 = 1 <1*0 = OWfUcfWk 


D -1 d d 
B=ZXy K + % 


(2.6) 
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3TRo %o <|vi312 cWT ^>o f<H$d 


B\ 7? (x, £)y a | = ( kn + a)Z“ -1 (pc, k.)y i 


3Tmfe^ B y-dClxR ^WlTt'f 


B p \ 7? (x , k)y a ] = ;- ■ #* t . a ) . L -2 a - p 0c, k)y a ~ p 
n (£?7 + a- p)!>* 


(2.3) : ’TRT 


C = Cj (x, y) ^ + C 2 (x, y) ^ + C 0 (x, y) 


3TW 


c l z > k » a \ = c , I [*> ^ a i + c 2 § i z > *»> a 


3 r,o. 


+ C 0 z\x, k)y a 


(2.10) (1.4)^ oycj^d cb^tR 


C Z" n (x,k)y a =y a C i Z“(x, k) - Z“" 1 (*, k) 


+ a C Z a ( x , k)y a ~ l + CZ a (x, k)y a 

z> n U it 


C.-y.C.-O.C,- 


- y RT 


C ’ y l- y 


c Z (x, k)y l 


= (-1 )z“ +1 (x, k)y a+1 
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Rkm wj %nf^r<R % Icttt ofRoF w 

3TF^CWM%tR 


(2.13) 


(2.14) 


[A, C] = AC - CA = C 

[C, B] = CB - BC = - 1 (2.15) 

pFT TR^FST ?^fcU I % f&dlRc('35 slg^ Z^(x, /t) ?FT fafWJ <RdT I 

a, b cfsrr c snqVdtf % I ft amter BMC^ft 'srW' $ ^rt RndiRd ^ 
^tr ^ RrRarar oq^r^l- 

exp (bB )f(x, y) = f[x(y + b)/y,y + b ] (2.16) 

exp (cC)f(x, y) = exp (~cy)f[(x + cy),y] (2.17) 

exp (c C ) [exp (bB )f(x, y )] 

= exp [ -c (y + b )]/[* + cy) (y + b )/y, y + b ] (2.18) 

3. Micdd 

TpR Z“(x, k)y a I <T3T Zu = 0, cRT 3TcTS FT fTRlfed #T ^TT3Tt m faanT 

epicl Igt^ ' J H c b MtcH RwfRd <=b<cl t? I 


Z a (x, k)y a 
n 


= (-l ) p Z a + P (x,k)y a + p 
n 


WT ^Rl'^R 31^5cT 3FRZT 

. _ A. 

y dy 

c ‘ y i- y 

RlHfdfiad TTWSTf cRt fg ^ I- 


[A, B] = AB - BA = - B 
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3TRo %0^TCcrsjTf)0^xrr1%eT 


^TT I: 

b= 1, c=0 

^TTII: 

O 

1! 

O 

Ci 

II 

'3E9TT III: 

be & 0 


35 ir-i 

b = 1, c = 0, % i^r (2.16) t 

exp (B )f(x, y) =f[x(y + 1 )/y, y + 1 ] 
f(x, y) = 'fix, k)y a 

n 

exp (B) Z a n (x, k)y a = (y + l)“ Z*[x(y + 1 )/y, k] 


exp (B)Z*(x, k) = (l + tf Z® [x (1 + t)k ] 


■516! t = 


*** .( 1 + <rz;[* (1 +«*]-[! + ^ + f r+ ... + ff + ...«, 


(3.1) ^ (2.8)^5T3q'i|>l 4,^ Xfj 

.a _a * (kn + a ) \ f P (x, k) t P 

(1 + 0 f[x(l + t), k] = V = _1_ 

P'.{kn + a />)! 


35TT-II 

(2.17)t6 = 0, C = l,%1^iT 

exp(C)/(x, y) = exp(-y)/(* + y> 3 ;) 
f(x, y) = f (x, k)y a 



f&SR 1RT r^lf^ch % f^TT 3Rcj> T^eR 
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exp(C)2“ (x, k)y a = y a exp (~y)2 a (x + y, k) 


^=-t^f eft 


exp (C)2 tx (x, k) - exp (t) 2? (x - t, k) 


3T2JclT 


exp(f) Z a (x - t, k)= 


c 2 c" 

1 +C + ^ +...+^+...00 


2° (x, A) (3.3) 


(3 .3) ^ (2. 1 3) m e|^ xr 


• 2“ +p (x, jfc) 

exp(OZ“ (x - t, k) = X - 2 — 7 f 

H P=0 & * 


(3.4) 


cSTT-III 

(2.18) $ Ac * 0, 6 = <d, c = / % fdU, 

exp(C) [exp (o5)/ (x, j)]= exp[-(y + co)]/[(x + j)(j + a)/y, y + <o] 

f(x, y) = 2* (pc, k)y a m 

exp (C) [exp ( coB ) 2“ (x, £)>>“]= exp [-(jy + ©)]2 a [(x + y)(^ + ©)/>>, A:] (y + ©)“ 

w n 

- = tT&iti 

exp (C ) [exp (coB)2 a (x, A)] 


exp 


(1 + © /) 

2“ 

(I + xp (1 + op ,1 

* 

n 

r 


(1 + © /) 


(2.8) 35T ^7% HT- 

(1 + (Bf) a 2? [(1 + *■/)(! + (i>t)/t, k] 



exp (C ) 




a. (A « + a) ! 2** p (pc, k)t p <a p 

I 


/> = 0 


p\ (kn + a - p)\ 


(3.5) 
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3TRo %o cTSUT fjo #qT fecT 


( 2 . 13 )^ 13 ^ 1 ^^ 

(1 + o f)“ 2£ [(1 + ;cf)0 + <ot)/t, k ] = exp(l + ©f)exp 
(-1 ) g (kn + a)! t~ p ~ q {x, k)t p ~ q & p 


V 7 . 




cfarcr 




■00 Q0 

I Z- 

(J ~0 p = 0 

%l 


q\ p \ (kn + a - p)\ 


(3.6) 
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Abstract 

Dependency of the tribals of Southern Rajasthan on plants. 

By Satish Kumar Sharma, Range Forest Officer, (Nahargarh Biological 
Park), 2, Suresh Nagar, Durgapura, Jaipur (Raj.). 

In present paper, an account has been given about the dependenxy 
of the tribals of Southern Rajasthan on plants. As many as 106 plants 
have been listed which are important from ethnobotanical point of view. 
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^ 3<ilqqiRi<iT urt % st#t ^ % cifteBlf ^t 3Tsm foCTT w 1 1 an fw# 

^ ^ ^IHchld W ^ *lf I RSJRTfa cfhff, cj?f IrIcT ITFT R?R 

% P% <=bl4W3Tt, W4*h1 *RSfT3Tf , wrffo cR 37fsi °FI R4T 3TTfe cfiT ^ ^#r RrtT 
W I "'3'Mlfct 3T3HSTR 3T?ffa> R*R, ^TgT ^ ^g(T3Tf ^T ^ H^RfC 4 1 fefT W I 

RfWTTR cT21T f^ERT 

^TTf^TOt 3Tq^t 3nf§r3i, Wi^id^, feJl(H<=h rTSTT RTTHlfacfc ^SRRcff ^5 ^R ^fd4T ^ 

^|?T fWdl 1 p? cRT cfofc 'SR^cT w|> 

4- ^IfT 

^t, dloi, ^r, cfiEsftf, <sii<iHi (w^r), ownr <# crsn eft 

TRft cr- tjuf arsr ^ er? dM<4l j i #nrr ^ncrr % I ^?tr: ^ffcff ^r tffcrpRT ^ ^ftr 
ifRlf*nft|| 


2. ■^i') ^ vdM’tTl (delicacies) 

**? : «ld< ^ 'i'lqd % Hc|ig><l Tjl ^Rjj x|)gjf oft tjfgf ^ ^jjp- ( 

^ : J3 ^ n > ^ (Wm), RoR^sStR) (14^RcRt) eft 

^ipefr R^uf 3Thf£r | n% 

% tcTir T3lf ^rrat 1 1* 

W* : ^ ft ^flw 

m ■SFTRft ^STTcft % I 

<*^l ’^xd : Mcilsi ftcTI 

^%TO=arc, <swtf, sir, grfw, qp*,, 3f ^ Tj ^ 

*■ ^ «m, ¥*$. Ut, w, othft. q*S|£ 

^R! ^5, TOT, ^JcR % R5cft 3&t qRJT 1 sCT^TS ‘cTgRT’, 'xftr^rr' g -g^’ 


JT^r ^ ^ ^3iff % ar^ f ^ ^ 

%l T^i #T % ^krr RRT W fa 18.6.95 eft 

^ Wq ifald efift ^f ^ JOT qft ft I 20.6 
I? I ?=T 'fcft ’ft ^faq 3 tfZR qft ft | 
ft 2 % 1 0 Mo rn ^ ^r% ^ 

^ ^xiH ?T ■'PIT I Rpfcq Iflcil 5|ete.s(< % 3TRT- 
WT % ^Rcl 1 1 


^ RfM g- gsraw T^sner R^er ant 
^ i^NIql ^rritcT ^3T liffRT Tf 1 
•95 ^ 22.6.95 ^ ^1: RfiR ?q3^ 

26.6.95 ^ TOS ^r: tr ttpit 1% 

^1 gr^ RT i€R ^f crrer tr# ^ 

•^TRT Rl^fgd c|t) vj| icH % I qRsj)^) ^ ■g^ 
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4)61 '4141 % I ft 4xH ftt 4)1 MtI t^ft 'Jllcl I I 46<ri 3l4)ld ft) f^ft ft ft) 4>dl UU 3lldl 
HBft % 3Tlft if fftdTUF M UUlft % U5TH 3MT UTI 3 TU ~^R Up 

hut 3tu “3m& ftteFr” Igu??? fttuHf m\ ftu ft m ftt sip u?dr 
1 1 uftf ft HU? fftg <a^l % "CRcft uft UUf ft UU R4M 1 1 

fttd : ftUd, U55IUT I U5?!UT Uft ftfcft eft ftUHxft % fftofidf ft) HH ft Met 1 1 

M : sftf r, udftte, flute, gssrar, ftud, ft*, fft, hth i stth ftr ftter uft usfti 
Mft *nft I 1 

Hid : 3l4)M fti HHU fttftt U)t STRlfftf) lUd fttH Ui* 3Tlft ft fftdl U>* HTff dldl 

ll 

3. H©jft % hw ft sufttu 

4te : *3fpIT, ftdftt (fttftt), 3Tcftef I 3Tdtet U^rTS ffftftd ?tft 1 1 3FT# UUf 
H4T wm ft HU? U5*ft 1 1 

d? : cFTeT USRt UTTf U5Hd «ft d§ H®jft % ft HTlf WTcft 1 1 

UH UTt? (ftui) : HFFgU Uv[d ft ftraft UfH % UU; ft^f 4ft wte-tftt g45?f if 4Ud 
UH 3FH* SldT » % I 

g>H utfdftf : ftfftt, HldUT (tg), cFSESr (ftd) eft U#TUt HUUT Udlft % UUH 3TRft 

ll 

gjd : ftcTCt (?ff?fr), UvUdTT, ftud, fttf*UT HUT, Udft (differ), 3TTHI Htd, ftfef, 
yS'dHl, eld, 4r44K, ?teft dl gd 4)fd4)l3lf /gifet % HUHT oMlft 1 1 

tRd : dl^uft (%ft), Udtft, ftdUU (<Mld4H) , ftdft , H?3HI, 3UH, differ, MUdT, 
eRdSI, Hg31T (ted % fedftl), 'eftJbUl, dftdT, dUdt fer, ?teft (^01 W) I fUdt, 
3UH, HTH, UFter, 3TiaidT, arUR ?Iete if U) 1 H 3Ucr 1 1 

tRTf : TJHR UTc5T, Hfd (H^au), ^UT? I gute % Urff uft 3^Id UH, 1H5T IdUte UH 
3uif HHIdT fHdTT 'gfdUTHdtell Hfd % Urff ft HUciT HUTUT dlcTT 1 1 

ute (utet) : 4H4)6I ul UfdUf UT f^lU UTSf ft HUUT UU1UT UTRTT 1 1 

uft : w ^ ufsf ^f % uft ^ t ^ifNr m nute 1 1 gft, gr, huht, 
■gU 3ui^ % 4)t^ <41 dl ft H®?f <sHl| dlcil 1 1 
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fe 3TlfH |jg OTfeft fef : •KM Mild, 3R3T, HfSTP, fecP, ^cft, ^ Hid 

% crt nhff it *rai fet fer 1 1 3^ui), ^rg#, TTRPt, wfer pM if ^r 
^ \j|Ic) If 1 

4. tracT-^rf ^<3 

TJTOTT, Wl^, H|3Tr, ®rfeRT-%(cT ^ HtT PP^W ^ ^tRT-^RT ^HP% % ^PT if 
ritt fef efi ^na<T eft tpfepf % ferr ^ % %nj; “fsfer” «ftpi 3; ^ncT 1 1 

5. fen? PRcRPt cffe if wM pffe 

ifcPT?, 3TPT, WP, TPTcR, 3TR55T (g*T), STT^^T I SPTcTSP =p TPRR % W 
fen? % Tfer if ^fer f§^rr if Rfet fef ti tpprt c^nt w *rfeT mfp ^rtt 1 1 %ctt 

cP 3TRT % Rrif 3ft aRRcTR RTPf Weft % I cR % PR "Hfe eft 2?ft efife ft 

n?ft p?§p pft g^rr eft Weft %i wt % wp ft ftffe tptcr ssp ps fef wp ^ w 
ft<TP % I fft ft 3PPft clePTR 3PFFP if T3^ TTTeR <£§P PR WTeTT 1 1 ?ft WT2WT fenfe gFT 
% ^l(U eft c^id'l % ^RP % I 

6 . ftpTcPTaft <ft x^lft ^rift wft wfe 

afesr, ffeft, ww, pfR <r ftft % i£R ppspp ftwnp % nft ftcr ggpr ft vg^er tftft 
fer 1 1 Rprgr ft'RFT ft pyuafei pft tth rot w fer % rptp hr weff ft pfr yi$feb 

WP ft FPT pPT fetcTP 1 1 ®rft cPPRIPP, fep§r Pft RTR, RFm, rFSRP Hftt ftp TR 3PPfft 
Wft PR ferSP FTT f 3PP ffecIT I fefe ijeff pft ftep gj?R ft cfiRP ft RRTP WRTT 1 1 Pfif 

^rn?gwRr%^eff^f ^^-gpRif^iTTifRRR wptIi RRTiRferftpRPa' “pfprrtst 

ftfe” if ^eff eft gspp cRtfeT % ^eff ft felR FR ft eft WTeft 1 1 

7 - sqfeft 

^rr, T5TT-TITT tpff ’Epfe % ‘ ‘fep’ ’ cPSIT PFfP Rt Rxft ?PI^ if cPgcT 3qfeft ?fe 

% 1 w griRT gsrasp Mt % ^rp 3 nnT 1 1 

8. TpPT) I? 3Tfer feh'H ^f 3 PrM 3T5P 

^ 6 h)» Hid, Hifel, ■clMd I RPR ^fcRT feffer Rifef If cRTT 31WTcT 
% WP^tf Wft f I 

9. % WT^f OTfeff 

feferp (^r), tptwt .(q^fedcbi) i 
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10. FT^ 'dM*Tl<l ^ cnehsl 

OTSR WFct m*M : ^TTT, STRfr, TTTcFT, %cT ( , TfaoT, ^%ST, FFcW (tel) 

cbwttfi, ^r, ffrtt ftrcrr ^ %nt <# MF|t ^ 7 f^r ■crrfl' ^f 

TRT TT3ct 1 1 cT^CfTRI FFT W^PJ f^TT STM 1 1 “RT^ 3MTR” % MFft 3?f^ 
fef>T3i ?t ^TRft % I 

isRT^trarcstpM : ^rf, ttfrh, wi, ^tr, ^rr, fxRrr, tr, %, Irr, ^ct, 

%T TTSTT T3^T eft cRift' FFt ‘ ‘~m\ MR’ ’ Rft ^RTT xfSTT Tfti ft STOtT if eTRTT 

TfrraT 1 1 sq^itr if ^rf, ftr ttstt %*r <ft MFft =ft f 3 ft % 3 r^t if cfrtt 
% cwlfe Rnft if cPft W cR) d<*ft UTM 'Hi! ftft I 

11. ’RTTR '3R 1 ft if 3FR>ft 

«fS (SRcl) • ftff 

RRF tRcR : %T, 13RJT, iFR O'JcTT) 

*£cHI 1 H^3TT 

12. ^TFt if T1?RRF TTTOTf 

* ^rl 

W (fecRFT) : ftcR! 

13 . ■rf % ^rf/cer ^ifsft stjftft mk 

tr, FT^, ^FT^, %, iw, %si, 3TT^eT I 

14. fat <i<MK<*> tM* 

R3 : HUftdl (l^icRFRt) 

mRi^-H : fc(^|c|cH ( Vogalia indica) I Tstcft if Plumbego zeylanica HIHcb fxTRReT ft 

fftlft % ftfFFR s^ft foR %5' OTRft Rif ftRT FTRTT I 

15. TTfe % 3tnM 4& 

13 ft if -duftfl : srrarsr, ftr, srm, ■%, %^r, 
efts? ^5TT3it if sqftft : 3 tft, ^rf 
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16. TO (Dye) 


smtm 

TOftft *TF! 

TO 

TOftfl 

BH 

TOH 

cTTeT 

TOTOTTOTf 

toto fftro? 

TOef 

did 

TOTOT TOTf 

3TTTOT TOcT 

t$Td 

TOcT 

TOTOT TOTf 

tosst (tot) 

UTcf 

TOet 

TOTST TOTf 

ifhc 

dcfcsl (d^Tl) 

TO«I# 

TOTST Tift TO3 TOTf | 

mqft 

4xr1 

TOcT 

3TO TOlf 

HgU^jjjjjjj^l 

W 

eTTcT 

fts^t ft? tot ft fw ftft |w 3TOftft 

1 (olofr 

W 

ftufroi 



17. ft*T TO 3T?R TOtft TOft ftft 


j! TO TO TOft 

TOftnl fttft 

| cR 1 

WR, qfttftell 

1 ^ 

H|3TT 


3TTT, TOTOFTT 


W ^f ^ 'M«H ^ ^TOF^TO? TOJjft % TO ftTOdl TOTO TO I TO3^ 3TT^, ^£RT 
TO?!, 35efTO(t 3TTOTOTO 3 ^ iftft ft 3TTOTOT % ^TOT TO ftlTOeft % gift ft?TR TsJ^ft 
TOft | TOfRR ft TO f^TTOTTO% efit qflMIdl cTWT TOTOl Ft |pfit 1 1 

18. 3TOT % TO5t XKTOf TOt XJcfJl^ 3qftft fttft 

^ i[ C Baliospermum montanum), TOTO Tj4 TOftcTT % Wt % TO5f 3TFT % tp*ft 

7fTOTOFTOTT3ftrftft^ftiTOrq^TOfttcrqtTOTO3rTTOTOtl<ftTr^;3rS 
^ toh wro 3 sitoto ftroft ft tot ftrft % toto ftt trot to% 1 1 

19. TOlf sift ft TOfq cRt TO? TOlftft 


*<{1*1 *J<?f : chlq^si 

to?t : aftter 
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20. ftncft ft |sr cr mt ft> *m ftaft ftxj sqfttft 

Sfteft, 3Tlftft, ftTOT, ftclRT, 'cbl^MI, TO % eft cl OTTaft ftt W cT8IT 3W 
ftt ft RZftt rI Wf ftt eRf aqftk eft ^TTeft 1 1 

21. '5BIS RFC < wftw ft TOftlfteJ Rift Rlftt ' <ftwUfl 

ftWft ftrof <ft ftRsr ft TOfft Rift Ig ftft-ftft gRftf ft rir rfc ^srr Irrt 

RTcTrllicrfTOt.RT RI"g%RftftftftlIf RRlRRrRRTtl RftdT, fft»ft, RRlft, RRlft, 
ftRTT, RRRT, fe°3T % wf ftt WZ RR ^IT eft 1 1 ftTO (fttdTf), TOT, Rg3TT % 

wf «ft ^xsft li 

tftxRift 

^cr TO" ft 106 wik TOTtft eHWldft ftt XjftsKg TTO W 1 1 3TTfRcnfftRf 
ftt I*?Rr lift to" ffe rst snftrcr fft ft fftR wr t % rrt aRftft fcj ti4Txw ftr 
% n^nftwf Rir wt fro w 1 1 

ft Rif RT ftt f <J«=bl R?tf c^RT IfteticM Rift andcR" dft f I aMRft 3 Rift R>T R? RR 

Iftsf "rof ft> ar^RR- ft> rtr rrrr ft aro I Irto ftwr RRft 1 1 

ft®Ri aft rr. tjtt. Rifon, aft ^. 135 . tot, aft tt. ftt. 4t, aft tt. t^t. rtor, 
aft mm fhrft, aft Rif. %. rr>, aft^ro, ft. rrtrr Rift, ft. ftftRFr rrIrrir 
"QR ft. RtftR" aftRTScTR RH aiTRTft %, iR-flft 3TSRR ftt XH'-bci RRlft ft Rlftr "fen I 
ft. Rlftt ft <mfdd eft tor ft to Rft 1 rr% Irtt aro arrmit fi 

ftftft 

1. Rtftf, ft. : T^ftftfeft 3TTR R fftlftfSR 5 ^ TTTOR, fftsftef, WV^ (1995) 

2. TsCftdRId, -qp. 3TR. fttOR. ft. ftfftfT, RRRfft iRRR RRRCRR lRT?RfRIITRR, RRTJT 

(1997) 


3. "Sift, TT^r. %. : dftl ^ftft fftlR, flftg ft^lft^RT, fwf, TOg* (1998) 
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iRfeiy - 1 

3T^cT 3TSqgR 3 erfftcT ^5T ' «Hffltd4f % WHta Tfa %lfcF> Ruff ^ 


A 

A 


A.. f> . 

TORTET RFT 


EJElilj 

i. zrmit 

Hibiscus cannabinus 

25. cMHlcll, «M^dl 

Cassia fistula 

2. SRPFT 

Acacia pinnata 

26. 

Pongamia pinnata 

3. 3Rter 

Sapindus emarginatus 

27. SficPT, %3T5T 

Mitragyna parviflora 

4.31oM 

Dioscorea bulbosa 

28. efjjqR 

Flacourtia indica 

5. STFfifT 

Calotropis procera 

29. tfileTT RlW 

Albizia lebbeck 

6. 3TlM 

Helicteres isora 

30. gSfcfilSI 

Momordica dioica 

7. 3TTEFtcT 

Alangium salvifolium 

31. %elT 

Musa paradisiaca 

8.3TR 

Mangifera indica 

32. %R 

Acacia ferruginea 

9. 3Tic(ci^iet 

Cassia auriculata 

33.^0- 

Paspalum scrobiculatum 

io. aricTerr 

Emblica officinalis 

34. chlqidi, JW4HI 

Firmiana colorata 


Tamarindus indicus 


Ceropegia bulbosa 

12.3^111 

Saccopetalum 

36. 

Phoenix sylvestris 

13. ^TT 

tomentosum 

37. tsRT-T3H 

Vetiveria zizanioides 

Dichrostachys cinerea 

38.feRt 

Wrightia tinctoria 

14. 

Cucumis melo 

39. 

Prosopis cineraria 

15. <4)SNI 

var. utilissimus 

Sterculia urens 

40. itr 

Acacia catechu 

16. ^nr 

17. ^Rt 

Bauhinia variegata 

Cuciimus melo 

41. ganW3T 

42. ’JeR, HR! 

Aloe vera 

Ficus glomerata 


var. agrestis 

43.WPT 

Grewia tenax 

18. 

Argemone mexicana 

44. ifacfa 

v 

Pueraria tuberosa 

19. efal 

Feronia limonia 

45.% 

•N* 

Triticum aestivum 

20.cfajR 

Capparis sepiaria 

46. %r 

Tagetes patula 

21.?BH«fi| 

Kirganelia reticulata 

47. % 

Lannea coromandelica 

22. cFTel ^ffgRt 

Nelumbo nucifera 

48. fcRfikl 

Cordia mixa 

23.3>fa 

Nerium oleander 

49.tR/Sfa 

Ziziphus xylopyrus 

24.'ebtHq), 35%1 

Carissa carandus 

50. ifaRT 

Cucumis melo 
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Wlk FTF 

^Iptofi -4TR 

51. ,, cM^ 

Ziziphns nummularia 

52.^eft 

Plumeria acutifolia 

53.xn*cTT 

Vigna unguiculata 

54. 

Oryza sativa 

55. facti4ef 

Vogelia indica 

56.feracT 

Plumbago zeylanica 

57. 4ldr|, 

Amaranthus spinosus 

58.3nga 

Sygygium cum ini 

59. 3FTcTt fe'ST, 

Citrullus lanatus 

ferST 

var. fistulosus 

60.1M^rr 

Impatiens balsamina 

61. 

Diospyros melanoxylon 

62.cKST, cFT, tcRTT 

Ougeinia oogeinsis 

63. 

Baliospermum 


montanum 

64. STFTOT 

Grewia tiliifolia 

65. ETTarsr 

Anogeissus latifolia 

66. #T 

Azadirachta indica 

67. wrai 

Ficus drupacea 

68. 7317171, 

Butea monosperma 

gFfi, ^tcTT 


69. HdUl^d, FcM 

Wattakaka volubilis 

70.9rpf^cTT 

Ampelocissus latifolia 

71.TTT^^ 

Opuntia dellenii 

72.akeT 

Ficus religiosa 

73. 3^15, WS, 

Cassia tora 

wferr 


74 . ^rapnat 

Martynia annua 

75. ^g, ^geTT, 

Ficus benghalensis 

76.'ar^r 

Acacia nilotica 

77.arfcTm ejkcT 

Erythrina suberosa 




78. 

Terminalia bellirica 

79.k*r 

Dendrocalamus strictus 

80. sfkT 

Pterocarpus marsupium 

81.%5TC5r 

Aegle marmelose 

82.Fgft 

Zea mays 


Madhuca indica 

84. TTfcT 

Amaranthus hybridus 

85.FTef3RFFft 

Celastrus paniculata 

86. 

Saccharum bengalense 

87.kfkT w 

Leea edgeworthii .. 

88. IcFRk 

Jatropha curcas 

89. TFrfcfH 

Guizotia abyssinica 

90. % 

Acacia leucophloea 

91. PTFTM 

Bridelia retusa 

92. 'eH«*SI 

Garuga pinnata 

93. TJRcft, 

Chlorophytum tuberosum 

TJFIpft 


94. WPTt 

Brassica campestris 

95.FS3RT 

Moringa oleifera 

96. PTT^g 

Terminalia tomentosa 

97.FTWT 

Tectona grandis 

98. W 

Boswellia serrata 

99. kef, «TS33TT 

Chenopodium album 

100. Helianthus annus 

lOl.kRPT 

Bombex ceiba 

102. FcTCT 

Citrus reticulata 

103. gkr, W°Rt 

Asparagus racemosus 

104. 

Adina cardifolia 

105 . 

Gmelina arborea 

106. gfaft, gffglT 

Bauhinia racemosa 
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Abstract 

Magneto-hydrodynamic flow of viscous compressible fluid 
on an infinite porous flat plate. By R. S. L. Srivastava, Department 
of Mathematics, Ganpat Sahai College, Sultanpur (U.R). 

Khare and Srivastava'- 1 '* studied the problem of an unsteady 
viscous compressible flow through a straight channel with flat porous 
walls under atime varying pressure. Srivastava et al* 3 * studied the above 
problem in the presence of magnetic field . In the present paper solution 
for magnetohydrodynamic flow of viscous compressible fluid on an 
infinite porous flat plate has been obtained. 

wr y«=fiivi [51 % yRcirff wfer cira writ 

•flflWi RC-ST ^Tff cCT 3T&RFT ROT! t Ryh TOT ^ fWcT SETT cT^TT 
Rfcr ibt srn tsR w % <5Li'|c^r arstroR *Ffter rm % firm; 

Rwn <F?f% RpR fi&gRf cR WflT % RRR cflcTt Rifefl^Tf cbt 

wi <36^ % firm; ferr i sftcrrcflcr rsit 3R^r t3] % arjwr sfr fir yfecff 
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am. tjct. afl'cnw 

mqter ctfiar m araimr dTcft wr wit (channel) % fcm; f^rr i 3 ^ 

fqqf arsmH arm qra - wtctt % IcTtj; 1 mgcr qqsr ^mr mqter mef 33 3 frt 
m^r m\z ^t z m ^ 4 at-fTfft ^rmrfW ^rar % ararmr w 1 1 


WtoMUl TT^ 


d*r srm m arraiffcr ^hissa mm afc # m w* ■srora cna^t ikm if 
tftfmr ft wicrr 1 1 qfr m 3 *-ar$r dm ;^arsr ^ % dufer q$r % 1 $m 

l^pf tfcNgsftU CT %. tRer dTsTflcT Wtfa T $6 STIfft «TcT eRc^d I^TT WU 

ft, f|fa4ld mftdvOT fm=r m % fererr «rr ^rtt I - 


du du du 1 dp 1 3 f ~du 

dt dx dy p dx p dx | [^ dx 


2 (du 
3 ^ 3 * 



\J_ 
+ p dy 



8 u 3 v ' 
dy dx J 



( 1 ) 


; ffT m u, v % x- ?rarr j-ar§r % f 1 p, t, p, p, a, crsn b sw^i; c^w, 

tw, mRd, when, fgr^cT ^ranr^FKTT ctstt ^ % 1 dm^dmmfrm 

ft=rl 


du. dy_ 
dx dy 


= 0 


( 2 ) 


d^^ctn atd^lNH ~5RT dSTT mgffaft % Wf oRt TTH% gpr ' mltcR^T 111 

^t arfqfqdk w fmw fera mset 1 1 


du 

dt 


+ 


du 

dx 


u <Lz = .Iie + il 


+ u— — ^- + 

dy p dx 


P dy 


8 u 
dy 



( 3 ) 


ftt% icHT WI 3 ^t ^.Ppr- 



u = 0 , v = v s < 
y = 00 u = v(x) 


v s < 0 

", > 0 


^TJT 

aRTr^q 


( 4 ) 

( 5 ) 



^ftgsr cRer 3FT 3TRT 75R7ST ' 


) 3 m 
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TT^i ■HMH 315?HFSr ^5T *¥ 3HR) tiHId % fetT* TJj? TTFRT d^dd ff*TT 

ft? %ftfW m x m anf^Rf dlf aids 

^ = 0 
dx 

ffifdlj.'Hdddl ^41ch^l^ W< ^%igT^T^FKTT|- 


d v 


( 6 ) 


WHldHUI (6) y = Q, v = v f ^7 TH3 <^rfdT I % 7T? Wm v = v f 1 1 dfo W*T 
#f % 3FRT WT W3 3TdT 3J3 [= pj % 3T#T m3 SPfeff If ^1T I 

aicTs wfarm (3) awfedT l^ifcr Rft t fcTOT ^rr trxit If — 

ff ' u 


du 


1 


-Po + 


a 


(7) 


2 ~B>u 

dy p 0 p dy 2 p 

wHldiTd 3?fafodk ■Sf #na% % %q; ^ v, l, p u 2 ^t, 

cTSFT cWTf W cTfiFT 3 f 3 # eft 


* U ♦ 

“ *i :• y 


, z v- - ^ 

I ’ s V 


v < 0 




* Po 

P = 


v > 0 




P& 


( 8 ) 


WftsfiM (8) TTOTdT % (7) RFT W % f^3T 3T TTdldT |- 

d 2, U* * du* jJ. * * r d 

- v - K u u = p LR 

s ^ * /i r e 


(9) 


0/ 8 * 

£ = o i} b 2 /\i , r. 


/? = U I/v , f 

e 5 e 

... *\ r*«> f\ '"'ft r** "\* f\ 

^T^rr Tefir (sUsi^t ^Rf HH ?FTT- 

* . # 

^ = 0 u = 0, 

y* = oo w* = i (io) 


¥Rfa>w (9) dsr m Rft mr fcnu ^rr RRRdT I- 
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3-TR. TRL T3cT. aOcfTRcl 


• _(v>^ + 4^) ( V ;-^ + »; + 4^) . Pi 

u =A e r ^ +^ 2 e T J- t (11) 

2 2 qB U 

3R : |f^ v* % SRRHcb, 5ttRTRR cTSIT RR RR % Irtt v* + Vv* + 

SRTRR R #TT cWT v* = 1 #TT 3P5T / = oo I $Fft 3 3RR ^ ^jR #TT 

3RS TRtRRT (11) f^TR ''RtR ^ feRIT RT RRcIT % — 


u = A 2 e 


(y* - P o 

2 


oB 1 2 3 4 5 U 


Ref 


u =0,y =0 eft m 


A 2 ~ 


Po 


gB 2 U 


A 2 RT RR RTfRRT (12) 3 R3% XR 


u = 


(v* - V? + 4 B 2 ) 


a B 2 u 


h > y 


- i 


( 12 ) 


(13) 


RRfRRT (13) t M m qfrfT RT RReTlt % aTJTRR &T Rf 

^ T t t|U| 3RTS^tf RR xr st$id 1TR 3RR Rr|tt sil'-hl^d Rt TRf$M RRT % I 
RT §R Rf ai^dR^fd if 3RR cf J l ^ftRT^cT cfReT tJRR x^S % fRlT 

¥f*TTl 


fRRR-RTXR 

J^R Rfo ?f^RR ^ % RfeT STRaTR RTfxR RRT % RtSTR ^RR R7% % 

fRTxfffR %zn| 

-T> V 

TOT 

1. ia^, "Ojar. Rt. rsit ?fkro, 3 tr. ttr. txr. ( : 34^ fq^cw qtcfflRRT, 1971 4oar 

131. 

2. el'JHfjS, T>H. : Laminar Boundary Layers, RIRR^, 1963. 

3. Sft'dlwq, 3TR. TRT. TXR. RgR 3RT : fR ^R) 1974, 22 Rt, RR-1, II gi#Rf, 

4. , §«fcMi'jfl, TRT. : Vecor Mechanic of Fluids and Magneto fluid, ^Rraf, 1967. 

5. RR XIRTR, : RtRtftR %RR rt^R 1960, 35, 123. 
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3I3OT ftftPT ff ff it 3IJWT to Sift RT tot, ft SRR R 
ft sft f to r to srft Riff I toft to ft ^ tor 4 to ftt Rift I 
fft ?ftt iftlfftcf tot RT ^R Rit it ft fftfft RTg ftt fttoft aRRRfR q f^cb l 

ftt ^RT toff I 

to tot fftfft to fiftt m\ ff ys ft *ft to ft ff 3 ^ 

rur fftff to toft rrt toff % to ff to ffftsre ft to ftftr to to 
to toto 

toff ff to to tot ft ^fK rt fft Ritor ff r§r 1 1 ^ r^ttr % to 
to to to gfftr ^ ft fto ff totop top to to tor I 

to ff rtmrwtt ^ffto to % rpt Rto to rt toifr fft to rt ton, 

to K 4 FeCN 6 3mr afij/ toff I tofffff RT tot RT TffFT tot RT fft to? 

it rirrt ii 

tot to to ff tot to ff fftff toft ft rtr ^jffto *fM ff fft to?T ff 

ftpT '3FjfftR R iffTT I 

top to ft RITR to ff to toff ff RR ffto ROT (Summary) fft RIRT 

Rifto I toft ff to w ^ rot ^rt fr to toff fft toft ffftoff 

(Abstract) ff to ^RPTcTT fft Rl Rift I 

sfcpreito to Rifft ftto tot ff fftw to rfir rr Rft to toff I ?rt rr 
to to 3T?rc ftftor ft fftfft to toiff I toft toptr rt to strrt I, to 
gto topir ft to tor tor to toff I tot ftt Rrator ff ft tore ff to: 
rtrirt rt top i, rr 3to toftto ft®R ftt to tor I ft to pR rr fftft 

ft RITR toftt’ft 1RR ffff ft RT Rlftff I 

tot ff fftff?T (Reference) to ft TOT ff fftff Rlffff I to toft ft RTR, to 
RT fffto RFT, fftR to, fftR RFT (Volume)to TOT ff ’JS TOT I to RRTR ff 

ftto, RTRO RIRo cT«nr *gRR, fto, RT?Z fftfftRo fftffo, 1928, 150, 80 

top to ft 50 JR^RT (ftore) RRft to pR fffff RTff 9R TOW it flftff I 

to “RFRIRR, fftlTR ftto^ RpRTR RfftpT, fftlTR Rtoff, ’toff RRTRR Riff, 
prTOR-2’to Rft rr to toff I totop ftr reto rttt to to RRitor fftff 
Rlffff I 
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&UlgU| 4CrP^ ^^srRWtR, 

24 WRTRRRf, $<dlgMld-211G2 

ROT 

3RFf cbid^I 

^?#ET3iW:yd^ SUI$m *4lcWra»l SlfHSTR^snFT, wuci) 

pm— 'CR^ft' 12,2001] 


wm 

^gr 1w BtMf % Wd RRTT % 3I^F if ^ ^silRlebi 

„ % ^ if RTlftcT §3TT, cT# gRT* t&T if WFT if Bgv? ^ 

^ -ttzit, zrafa ftR if ^ y^ilddi wi% Ftefcsr 

f | ffff eft cRTT srfcT RtJcft (^ftf^eRT Rididl «!$«!>) SPlR 

WP?, *Ig5F>, RRT ^ yuidxIT % fftft 3 tR ^TRcT % 3T^> if *31^ 
% iclft WT % FWRl if cTRt ^TTcff %l 

3Rr:8Jef^T Mg°T Hlrtd^ Sl^STPT RRTR % 'SRTRTf 
%j'+xrl<<N^\ L l Mgcil <?R cFRT H©eO %> <ScmKH TJcf clldldld vRRilfd 

if qid’1 eft ftdiRlci drft if ST^ct^cf ^MtcIcii ftcft ^ I ‘i'll idl 

% ^ ^eerf 3rram ~m\ ”*ftRcrf” RRfrr 
ef* 3PjfcT^T3if eFT 3FPR 3R 'dldTsftl qRfMcf if W ^ FR* 
Wl ^g^ffSTOfTy^'ll^ct) W^T%mR u IH 
fc(^-cHi<<(^\q y^d Rt><4i 'Idl % I 

Abstract 

Culture prospects of Aoriclitliys Seengliala (Sykes). By 
Ravindra Nath Seth, Division of Riverine Fisheries, Central Inland 
Capture Fisheries Research Institute, Allahabad, and R K. Katiha, 
Central Inland Capture Fisheries Research Institute, Barrackpore (W.B.) 


74 TOT cTSTT 

Culture of catfishes or siluroids has already been established as 
a flourishing enterprise in many countries of the world viz. U.S.A., 
Thailand and Combodia etc. In India the importance of catfish as a second 
line of fish production has been realized late although our natural inland 
waters harbour many large sized catfishes suitable for culture. Among 
them Aorichthys seenghala (sykes) is of prime importance due to high 
consumer’s preference in north and north western states of our country. 
Experiments conducted at Central Inland Capture Fisheries Research 
Institute led to the development of a suitable technique for culture of 
seenghala in confined water for the first time. The youngones of 
seenghala collected from their natural abode ‘Nest’ were reared till 
fingerling size, later these were stocked in a pond where after successful 
culture of two years, these were bred in pond conditions. The present 
paper reports the result of experiment conducted towards evolving a 
suitable method for culture of the fish. 


faterer fr^fcT % arjwr •HKcflij i g^ff if f^rar-f^rpr m 

3?t 'Jlldl t? I <JtK I <d % stf^cbeK WTST, gfteTFTT, fgHMd 

I, crgt 1w (tt^ terctef r# ^tcrr) 

3it Mafdqi if eTlf ^TTcft f I g?ft TPJg <?RT 

^rfcT ^fWmr fmiw arte - wg, ^g^^ w oft y i eld i 

% tc# Wfaq, c£t tSTTcft % I *Tg W c# TTcF ■srgn 1 1 TJcfT 3Tll Wgf 
3 ^^ ^ 

% if *snfq<T fan, cjgf gRte if *rafcnif ^ after ggngR c^teter f^tercr g 

gt% % 3 RR°T dldiqte if TTFeR g ft ^RcRT l [1 > 2 1 

ffte ^RR^ricf if riw if etMidK Ruiqd l^iPich f%RR ort terc^T ^r yRr 
% I HoW ^iPichlP- TTcT I tefj dcfHM ^f^rfcT if iw TT'deO WR TT^ 

^tsr ggrigg ^rt ^rt ter<*fyd cRHT 3 Tc*rt arw^'fc % I 

'i'* 1 if ^RT TJ^FTT chid Hlef i" *i{*T dq> gtffT I RoFSTFcT cpsf RR ??Rf 
^ if % cleT if ^t RTIcft % 3TRRR % tef'Udf if Tg^ I cfSIT cFRT % '?nte 

t fST gRf 25 % 45 fterf if ^ «lt gt ^ | ^icte sftag telcR wb f ? ] I 

aid^q^qvitm apart Cfit 3TT^F>rd*=h ^TTf-^tercif-t teller cfR, ftgg ‘JTteR m ?rdch< 

■?^T% oFl RHFR5TT ^FTT 'f^rcfFr RTRcR '^TT f^qj ^TT RTcRefT % I ^f^rTR SEfFT 

if usw ^ffSTO ^tet % HcMld efit gfglff i' ^chddl cf^TT, TTcf ^iterr 

’iteFT RT ^gr 3R dldiq\ ftefgt if qFR ^R[% ggfTgR ^?t rR^TragT3Tf RT ^ 1 ^ 1 

% ' Et W l^rr w%i 



2'Kl Mticil 7W (d !§<*>)] dcHi<vi # TTFTFF# 75 

3JF>nFTcb 

iffiwww fyy/ei/ (fi^ft) ft# % ffff ftcT (fteI %^tTRl^t^: T R5cTl' 

^TIT TTTf Ff ^FTT F3<# Fit FTF fTT% T?#T t FtfFF F# ## TF % fFFfc# ‘SoF 

Fit Trot i #FFf 3r it-# #rrt fit Iwt ft % ci# ft# f^ttI # f# 3f ^hitr % 
wf fit famui #ft ^ ^cgR <g&T fif #tf % #*p# Fit |# % 1c# 1 #ft 

FFT I cPTTT 3TFFT FtFFTT F# % clef FT FFT# I # #j FT# #t TTFI % I^ITf F# %cTT, 
3TFTTF #F FTT F^fFTTf % TTTF F# 3 FiFT FFi FT# Ft FIcT FIcT FiT T3TT# % 3TTFFT 
% F^sf Fir FFT cTFTFT Wl F# ^ FI# *f #TTT % FFFTTF FWf % ^ FT cTF% FT 
rn# Fit 3g#fcf gf # |F FI# #t Fm FitFFT FiF% Fit WTFFT $ ## % FFFTRT 
F#t Fit <iMR^rfcT FTP# % fc# FFI5T FFT I 

'feiieraT^ % 3TRT FTTT FFT F# % 45 fF)d)#F< $F (iflf# FT F # ftTTTTT FTF) 
FF F*|FJ F#% t5: #F (F|FiT FTF % #tcT) FiT T#$FF FT# FTI # ^F 1996 

FFifFiFT FFTI 

FFFTF d-ccTl Fit F# *f FFi ITFT *f TT# % F9FTF Tg# Fcf# FT 3TTF#FF 

^fF5F *f F#F Wff FFi oTTFT FFT I cFFFF FFi #F ‘*JdT TH^ % FTF gF dcMid FTc# 
Fit FFT F# 3 ft# IFF# (lxlxl #FT) FF F#FFTTcFT t FFfRFFi ^ 3 FFcfr ## 
FTSeft gTsiTF: %fFFT FFT T, ^sUfFT WFT, ^#%#FIffTFT FlTR fFIllF ^ ^ 3TT?R 
FT FTRT'FFT I FIT# 2 ^f FFF3TRT ^#1 #t fFRff t FTc# #1 #FiFT $ FTH Ff#nFf Fit 
F^TfFT FFT % I 

dlcTIsflF FfttwlF F #TF Fit FTcTF #t TPFTFFT# FiT 3TSFFF FT# %fc# |cTTfTFTF 
FFT % FITT FFi #% FTcTTF (0.05 iFFd <) *f FFT T# FgFT F# ^ |FiF5T If# F% ctFTT 
% FcTFTcf (^tTRTF cFFTf 22 #.#.) FTT FFTT FfcT If#IT #tFT^5#6F^c!Fi 
FTcTW Fit f1#T#cT 3T'«ITF Fi# % F9FTF dlelld Ff TJfel FFT I #RT 3l|1dFi|3ft % 
TIFF # TTFiFTcTI^Fi F^ ( iFTT# 7610 §RT % FFFTRT F#f Fit |F£3T 1#FT FFT I 
FTF: Ft? FTFT FFT 1# FFi FtTt# % fF# F#t Fit FFFlf F^i Tft sft I fIf #F# FWt 
Fit FW F FFFit eFFlf # FFi TTtFT TFFF ftFT 1 1 F# 40 #.#. FFi FS 
F# I Ft t FtFeTT #fF5T TFFF F#F IFF# F# t fFFT FTct 1 1 F? TtFF F# % 
eFPTF FTS 3T# FiT ftdT 1 1 

ctFTT % FtFcTT #t T#F% TTFF TTTFPFF: FI FTFT FFT I f% #TTT 3TF% #TT# 
FTFt 3, FIT FUF FiT %F FiF ft FFT F# FiT FTF ^T5T F# # 3TF?F iFcTT #, 
FFT# |.| ITU FFT 3RT [8] % #ITT FT5pft % F#f Fit F# # #FiIe# fg 3TSFFF iFiFT 
FT FT 3TFFFFVI ^TTFiT TT^pf fFFTF ydi#ld F # TTFiT I TT#TFF Wl FFT #FFI# [S] 




fe nfet [tfrfim fimrn (nfe] 3wwr ^ nnranrq; 77 

% ngnr fet % ffe fef ftt fnzsi cr nfencn *f fefe few fef wr 
3Ts>m fen i offer 3r fe crsrr fes?r [11] % «ii fe% m fn fef ftr feff ft fessr 
fe ftt fefe m ^Ttsm w§cr fen 1 1 

fer % Tciwicf fe nr fer ft wfe nft ftft ftr % 1 feffe fen ftt w-onz 
nn fet 1 1 [9 > 10> n] ffe ffe fern w Ife m ttftt uni mfe unwn wnfn fen 
w 1 1 fersm ffe n«n 3wr [8] % ffet life ftfe m fen fet ft wniddT nnr ftt i 

fen 3T&RR % sgnrc ?fe ferff ft infe 45 ^ 50 ffe ^r aiftferftf mr fe 

mro ft'ncr fen w (wfe i) i it^ft ft nufen feftwT % feff ft ft feft i ?u 
feZRHt -ft Uf ^Ptl^oid ft fen % ftl ftfet ft nfe ftt Pt=Wd fe 5pf% olid ftt feWT! 
Unftfeftfennll 

feft 1 


feft ft ftjfefe WT HfTRFT 


fMfe 

Wt’ 

ncTTO fer 

^cloild 

ign3Ticft crfe 
(ft. ft.) 

fer ferfer 
fef 

ftf ftsn 

sijferft 
qft dfe 
(ft.ft.) 

fen 

fen fen 

l 

500 

25-28 

40 

75.4 

2 

. 1000 

16-21 

40 

73.5 

3 

1500 

19-21 

40 

68.6 

4 

2000 

14-18 

50 

76.8 


^cf cflcTW ft fet ft ftUTi'dt uf ftft Uffeft ftft gftfe, ftm, feTt, UTOT, fet 

fefe fn fem % fief ft fet ft 1ft ft feftftr UTdW ft UfeT feft feft feT ft 
ftfer uit nnft ftftft i ci id i of ft fetwcr % ftnu irm fen: uft Iftn w i to to 

tR dijfed ft fet feT feft dldlol ft fe ftt mftt ftt Tgj fen WTcTT W I fetUfel 
ftt 3Tc[fft ft ftft Rif felftd "TO % dlft lift Weft §ft ci J KI ftt d^l^ R WmiT Slcfd'InH 

fttfenWl 

fer % nfer qrrR ^ fe ^t wif fe fwr irf^r f arr crteiw t fe ^5t qfet 

dRRR dldloflq qf^i% ft feT ^Ff TO Wqf TOFTIWl 

tferf HsnfeoRT 

fe- tr -OTf fef ^ fecTt TT^ fq^r t ^TTf fef ^rr few wwt 2 ■cf 

q^lfqi RITT % I fTOiT 3IReTfer 4iT% % qid ftcIT % WIT ^ 6 tWT % TSfew % 
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<cfK ^TTSI fa<J WSIT gfag =bld&l 


fcT 15 2gfa fa fatgfa ffafa ffaqfa fa 33,710 faKT % gsfa ffafat ffadfat Rigrf i fg.fat. 

fa 33 fg.fat. cri sft i ggfa gggr fagfa aifacT gr? fa fgfa i grc ffar fa gggr gfa fa 
gfagq fa 4 fagfa ffafal 

TTRtrft 2 


TT^ 83 tn fa 3HH fam fa fatgfa Tig qggRT g# 


qfa 

*TR? 

gfagg Ifar 
(faran) 

faqgf fat 

H cMM ^Focft 
'zfit Wsill 

qggid gfat 
fat ?i>fa 
(far .fat.') 

w 

grfa 

1 

5 


14 fa 21 

arfag 

2 

6 

12,200 

11 fa 19 


2 

2 

6,000 

21 fa 30 


1 

2 

1,150 

30 fa 33 

&oT 

6 

IS 

33,710 


wv 

grfa 

1 

1 

2,560 

19 ± 1 

aifan 

1 

1 

3,300 

17 ± 1 


1 

1 

650 

24 ± 1 

fa? 

1 

1 

1,100 

19 ± 1 

J5pf 

4 

4 

7,610 



^' Kl dkiiaifa gifa gifa % wg' fa 3T%iycf ^HMbcncii gt?gff gr* erg ffafat, gg 
cTrrgnr 75 fg.fat. fat afajffaefTrfa (2.5 mg) fa gr? fa gggg aftgcR 355 fa. fa. (afaggq 
350 mg) fa fa 1 ^rfat gggg 21 gri gm grafa gr fa 518 fa. fa. (afaggg 717 
mg^mf gf! ?gjfagg ?gfat fagg fat |f gw fa fatf fgfag $rffa qfaf |f 1 ^rfa 
gf ffa^fa fagjRRTT % fa farg gicngtg gffafafag fa gfa-fafa grfat gr ggfa % 1 

gfa 10 gTf? fa 3 gggeT gt ciieii«t fa faig fat g?fa giq gggg fa ffafa fagiq fag 
mgig fat fafa fa gifat irnfag fa argfaftrg gfarwi ffa qfag gffafafafa fa ^rfa 
fagfa gmfa fat gfam mr gpg aram ?t imr gr, fafa fgfag <mm gigng fa gfa 
fag^rgr gggg gr? fa fagr fa argfa gtgfa mcgg fat cTcfat gr ggrfa ^ gg ffat 1 g^gg 
faggrr gifa grs fa^ erqgq 90 fa. fat. wrf fa fagg, mg^tiid arfag ggj fa 23 fagfa 
didi«i fa fafa qfa ffarfa cfag % qgjrTcr gfa fa 1 
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ftni wsft [ifflwznr frnrn (toft)] ?wto ft ftwroft; 

71? W WTO WW??: WcTO % to ^ TRW TOWTTO *T ?j| ftft % fto; 

3Tcft*TO5 3<TOtft 1W5 #TT I iffft wft % ^ ?W TOT WTO WTOT) TOWTTO (WcTO) % ^ 
lift TORf % fRTT cRT TOWT TORT ^tcTT I 3TO f? WTO TOT TOft? TOT c?RT % TOftf 
ftwft ft PlTOId TOT, ftoft WTOT ft? TOTOoTT 6000 W 3TfWF ftft I, W ft W5? 
?TO TOR-TTOT ??ft 3R5fcTO)T3ft TOT 3TO1TO ft?? TO WTTO 1 1 <m|?? ?ftf % SQWT 
WRWf ft TOWT WR ?TO TOdft TO TO? toff?? 518 fft. ft. TO>ft TOTO 717 TOFT TOTOT 
ft ft TOcft % ftr TORT: WTO TOT?f 1 1 ?2JT ?to> TOft ft ftTOTOT 3TO5t TOWft 
ft TO TTTOcft % I 

fRTOW-WTO 

fto ftftftR to, tto^RR, ft#? SRTTOlftTO TOTO?R TORTTOft WTOH, 

trogi "STO ^fTTTO WWTO ft TOT? 7T?ITO?T ft ft? ftstTOgTO 1W 3TTWT TO?? TOTOT 
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313^ cfSTT ^k 313^] 3 Ttri%f^kr 3 rf^qferr ckf % 

< 4tfeB Rr&raf 3iT w«3rakr j|fuidii) cfnj'sfHM If 3^i % ttfrb 

% Tetrr fen ^TTcTT 1 1 3T3TP^ 3TplfelT ^ % feTlT ^3 WT 
Pi^quff eft vpm % H-wrf % ^r feir w %i 


Abstract 

The resonant thermonuclear reaction rate and Fox’s 
H-function. By Ashok Kumar Ronghe, Department of Mathematics, 

S. S. L. Jain H. S., Vidisha (M.R) and Ravi Jain, Department of Applied 
Physics, Samrat Ashok Technological Institute, Vidisha (M.P.)* 

Basic physical principles for the resonant and nonresonant 
thermonuclear reaction rates are applied to find their standard 
respresentations for nuclear mathematical astrophysics. Closed-form 
respresentations for the resonant reaction rate are derived in terms of 
Fox’s H-function. 

1. WIcRt 

wfcr xjrrr f^rra I % Hif^kr stM&iiq; % m wPi* fa°FRT % 
tr# <£r 1 1 cfSJT d I <*&J 3Tf^ferT3Tt 
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fRR fft w iRr ^ 

% ^ *tr 3TBTfen iTfcicft % gg Iwgra 'qr arrmf^cr #tt xrrftg 13, 51 1 

Hif^rafcr srfMmrart eft ^ ^ft.g^rrar ^nf^cftq- wt % wr °ratr fmrT wt % ^fr 
3 tNpwt 3igwn=fire: ch^dici) 1 1 ^ihi', yfer-ff, grariWJTf -qr wt wrrgcF rafwf 
wft w wfa ^ wr <?m rafwf % srgsrm ^r e *ft wrfag 

WIT ^tcTT I gf^cT 3W I fe 3TTqirTcr WT?T ]j3T ^T efifa W ftWcT 

■gr^nf^cr ft w 1 1 ^ arffttmT =rrft crrft wft cft wrsr t^r v ft, srgwr 

cr ft WT armfcRT gcf cm wft % WTT WcT « ot (m = i, j, k, 1), ft ft ft WJJ ftt 
arifttprarat ftt wrr (i+j->k + i), strrr crsrr wr ft 


Rjj =n i n j av 


(1) 


ftft i fftg ^#1 ctctf dRftlii ^nfftqr ft?ft*Fr ft srgw ftt *nft wit ftffts c^naft % 
sraftr arafftr w cm wft ft ^ ^rft ftciT i w ft, srfftfmnr wt wt wft % 
wsr wftsr ftr ■qgr ft ^rft ftft ftk ^ftftftftr argwr mftsr ftft trc wrt: ftrft: cfRcrr 

1 1 ^ cR? ft wft ftt ftftfmift ftt WIT ftt ^ ( 1 ) ^T wft % WT§T ft*T % WRT Wf 
ftrlel^UHlcbcH «Mft> <Hic(T<J)d oRTTT ■gtcTT% I ftft c^ictH <1 ifftftlp SPTTftf % <b| < u l ftft ^Tft 
ftftsR3ft$Frftft ftg3TWft§Tft T rftT ^'bH^cl-ftct'JlHM fc(cH u l fttdxrMdl 

Wfftf- 


d v f(v) 


.3/2 


k 2 %KTj 


exp. 


2 K~f ’ 4 71 1,2 d v 


( 2 ) 


^T?T p = (m. ntj) / (m. + m ), iWRTSftq' ft wft 3Tcf^Tfw iigfd <s(c)lc1l %, T 
miMK cTled^HH 3TeR'tl 

*v* 

^Htcr-^teRH f^tcR u i ^r 2J1 3T8f I % arf^rlmT 

WTTwn ^iT3rt % amfcr arwr: ?tcft 1 1 [6] w^ricrefik wtwstt # era 

Wer “^frtcra gwrf tHra, era sm wruiw w?r % wr ^Rjifi i d 

Rti'MI '5TT ■debet I % I 


■snftsr Trfrrar 3wrf e = pv 2 /2 % wr^f (i) wr (2) % ^ 


r ij = n i n j < CTV> 


(—) 


1/2 


fj_f 

U r J 


f d Ea (E)E. Exp < -E/KT > 

O 


(3) 


< cr v > = 


(4) 



sipkt 'tfimiPMctSlii 3rf^m crerr ft h-vfr 83 

^rfcT W WfoqcTT | F®T pjf 3TFTFT 3 «T t eft FF TJF ^ % FfkFF fW 6 1 I 

% <pff FFnfkfik FfktfiF ft r.. % Ifit Fffrrak fcrfMff % few 3 

Ffe ti|I Fprsi a (Ej^t kkre k$k'F iM ft Rpft 
1 1 [2 ’ _7] 

Fk Ft .Tkkrr Ft 1 1 

F# FJFFT II 3 FF it f 3TFt miM^lT Sipkt FRFfFFk FfkFF ^ 
%^RiwrfH'WJi % ^Rffi ft Ttfei aWu i fFF 1 1 [6] fjfft hi ^FfFFk 313 m 
F1Z CT (E) FT k?k §3TT 1 1 3g^FT IV 3 ftwf 1^ F* 1 1 

ii. Fpkt FFirfFFk aif^tor fi % Ifit fc^fNF uRuiw 

FFI% 3FFk FT (4) tw<av> Ft fF=T-F3[f FfFFk FfktfFT, Ft If# 
sipp t Fp fi I kraoRt RkxRT fpr-FiiRllW 41 <rar ^r [3] % kzFr, tj?ft 

FFf, FT Flft FfFFf $$ 3TkfW FFT FTT 3[fkFF3Tt % fcTT^ HFTF FP % WT 3 
IFF 1 1 (4) t 3I55RSI FIE c (E) # ?t% FT^t <fk fe(W Ft o^elFT 3T^ftST t % itFT 
ikF Ft RwRid Fk Fet %ft prfF % vf ft kFp ft% Rtfr 

Rfit wti 


(E) = [S(£)/£] exp [- 2 7i T] (£) ] (5) 

T1 (E) = (|i/2) 1/2 [ Z, Z. e 2 / (h E m ) ] (6) 

^i?l 

zpsrr Zj wr fRtff ff! giet #raf Ft 3n% TkFq; I, 

h fFF ft fttf ffft I ff 

e ^d 3d 3,^i FT ctdidH % I 

a(E) 3ft TTTftST kcR 3wlf E 3FF % FfcT 3 TTRsRTT F°t! % cfk 3FFT-Ff%F 
FFtF fFF t efte Felt I Ft vHllftdTil pit'll X 2 a jET 1 % UHlpTdft ?tcft I 
sfkcft cR^stf 1 1 WFW (5) 3135Rg cRTC TJtTRR 'tfwifafl ^TF I 

sfk FRiFk 3TRrfpfFT Ft ^r?tt % %q; f«h % ^FT5 Ff^kk 3t?ff ft srfciRrfsrF 
FFT 1 1 SipTST FTS S(E) FJTS RSr fkT I F Tftfkl 3wrf tRHT t Sjft-SlR 
■<^PIF 1 1 F* WZl ^Tt MI % pf OFF kFT F TIFF 1 1 [1, 3 ’ 5 - 71 
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3T?ita) fft cfSIT ^ ^ 


+ 'im.f 

(dE) 2 


(7) 


^ ^rf (5)_(7) ^rtgpgff giT 3WPT eft f 1 ? (4) Y = E/KT SlldWim 

ftem fen I — 


<CTV> 


f— ^ 

;<l* 


1/2 


■o (K T) v + 7 


^ V) (o) . 


V ! 


i' 


-y v - z/y 
x | e y e 


■dy 


( 8 ) 




1/9 7 

Z = 2 71 (|x/2 a: 7) Z. Z. eVA) (9) 

(8) : gcT < ^y|-clen<t)ci R'(?\M u l%^T3l^4l'{t cimHlF^RRtq' 3TfMfs*)<-ll ff^|ot(dl 
•grfer ^rrf w t ?aRif sitocr 3 antfw ^°t *T 3Tfq%qT 

cf^ri 

(8) 3 ST SeT 3TTf^T TRlcfief % ^cjcT WT 


cn 


*, v » = J ** 

o 

G V ^ 



.Cl. 




A 


(10) 
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3134T# 4144lf4#t4 3ff#lf54T 424 4H44 44 ff-Wt 

hi. 31341# 4744ifa#ter 3tf#fa % #iTT 4f#n4 

3Rf ^4 WT°^I cTSTT Wk 4Tf4c#4 37f#f#4T3Tt # f#4 354lf TRRf # #44 
#% 44# i gcter 313414 4ft IMcr # 3rf#f#4t #4Tcq4T (4) # #p w 344*44 % %3 

44W 4## 1 313414 # fro: crafaft m 313414 313474 444 #7 31341# 3g472r 44# 

(5) #t 3#S4 4lf 34T 3Tfsra3 #P # #ct I #171% 4*77444 3134T4 3lf#%4T 7T4To44T 
(4) 44 WFffiT TtsRTT I 4# # (2) # ## 44T #4 #474 4*T4 47 4T%4 7444*44 4# 
■4 f%4T ^trt [8] 1 


A. sTTfS-fSFR 3134T# 313SRSI 3FR 


E = & 47, 41# Er 31341# 35# |, 34## 3T3414 % 1%3 4Tf445t4 3lf^#4n'#f 
#HTO4Tl#^%iM^%4T###4R3Rra4#4#l, 313472T 444 4> (E) %t 4TfS-f%47 
34 (3) % 4# 3 35# % Wf % 774 # #n3T 44 714541 |- 


41# 


a (£) = it ^ 2 co r/ / r k 1 / 




(12) 


X = h / (2 4 E) 112 31414 Rjcf #T#t 4### I 4ft 37727 / 424 J 45# % #T4 7T#$T 
#4 % 7144 1 1 (12) 44 W4 3°145 7J-4 4%#4 7T%4 4T#t 3#%45 444 % #HT 3[ftt4544 
7F44 373SRST 444 1 1 ^TRT Hitel4-?I4 3445 


w = (2J.+l)/[(2J.+ l)(2J.+ l)] 

*45lf 1 31# 3rf#%4T 45# 4T# 44# % 3TRlf#f5 4%#4 4T#T 4T #4# 45t 44TcfT 1 , 41# J 
3(341# 454 44 44#4 7744%, 424 J. 424 ^454^ / 424 J 445R% 45#%# #4 71%T 

1 1 373414 3i4w#t3i4r#terf rr=h/c=rij+rKP + ~m c444%t4T# 1 4# T 

494454447# #4445141% 1 45’4%t#g# Dy /45#% J% 3T4#471#f %1%3^"?ff ^ 3?t7 
K 424 / 44#' % 34144 3#%45 #Slf 1 1 


##745 4Tf#45 '3771 1## 444 % 314#4 1 4 %3 3#%45 ##f Dy- 44414? 35# 
34f3T4 4544 % 3^T i#444 f##t 44 7145# |- 

r, 7 = (V /2 ft 172 # D/A j £ 1/2 P(E) (13) 

41# R o 4lf#4)#31'cR 45144§iW!4 474%#%, D#f%44Tf#R4#M## '^11 3ft 

% 424 35# 3T4RI41%3fkP(£J'f#4 3147r4 %Rf 3<445 45t 44T41 % I i#4 3# 44 ^4f- 
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■ddidl i 


fw fft trsanr Tfa sfa 

5 ^ ststr ftcft I ark argfTsr %sft 501^ p(E) Rhcm f^rar *rr 

P (£) = 2 71 T| (£) exp < -2 7C ri (£) >, (14) 


'jfiST r\(E) (6)3fqfwrfw%l 

^ft "iflPldo drl'iH 3rJ3jf % TTTST dCcfl %, fefl* <=[c(sf 

gjjrf 3nf^cn t^c#rfecr wr t shield ^ I- 

r ( £> - r o + r ± £ (is) 

r o cT21T r x ^TTf^T 3 TTfftcT 3^’%^ 3 T£r|| 

(12) (13)-(15) c£r -gf^g: cR^- 14T Wr^-fcRR ^ 3^TT^-^R cfil UNdl^d 

^TW?tcrT|- 


r 2 1 !~o 3/2 „ 1/2 f 1/2 o 1/2 , ^ 2 

n h 2 n P Q E 2 7t p. Z. Z ; . e 

= . 2 Mj h 2 ^ 2 hE ^ 2 


x exp. 


2 71 n 1/2 Z. Z. e 
2 1/2 h E m 


r kl D 


(£, - £) 2 + (J [r 0 + r, £] 2 


B. 313^ STf^felT Wl lcM 

FT 3gsr?SRf7lZ (16) (4) T*3cf f 3Tfc ST^HIdl dlMdlBr^T 3Tf^Tf ph^ll 

% felM, 3Tf^lIph4|i TT'Mloticll 3iT f^'Hdd WT f- 

(ctv) = (2 7t) 5/2 ^- Zj R ° 03 Fkl - x 
p 1/2 (K 7) 3/2 


f Exp < -E/KT - g/£ 1/2 > dE 

j — ~ : ~~ ~ 


0 (£, - E) 2 + (3 C r 0 + Ej £] 2 ) 


X 


(17) 
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^61 q^t 




q = 2 71 (n/z) 1/2 (Z f . Z. e 2 //0 = Z (K 7) 1/2 

ircrc^ici fen vji id i % sfhr z ofT (9) T^fr^rif^cf Ichiii ^miIi 
FT (17) 3 $ TWIcbd 

/? _ J exp. ( - E/KJT - ff/£ 1/2 ) £>£ 

0 J (£ - £) 2 + (i [r 0 + r, E\) 2 
3Tf^eh PfHcld fcTOTSIT tldxllt— 


R = 


1 


, 1/2 , 


, , J „ .2 J 
1 + % r j - } ° 


exp. (- E/JCT - g/F ) </£ 


(£ - £) 2 + (± f ) 2 


^Fff E TT^ftfSRT 3^diq3wlf 3?f cirltctl % I 


£ r = ^ 


1 N 

E r~\ T 0 r i 


1 

1 + 1 2 r > 


cTsrr f irfefeT TFjpf I 


2 

J J 


? -J£ 


* E r r, 


1 + i 5 r ^ 


Wt 3TT T q <6c1I % T o -> T o + T 

Wrll *R£ =.y/(l+(l/2 r£) 2 )^t^^T 


- 1/2 N 


* (», «, i, «> - | “P- <-«r - ■? ■ >- >'r 

o (* - y) + g 


fqeRTTl^fF 


a = 1 /FJ 


1 + 


in 


b = e - 7 r r, 

n 4 o l 


(18) 


(19) 


( 20 ) 


( 21 ) 


( 22 ) 

,£ WRlftcl 

( 23 ) 
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3T^ft^ fft cTSJT Tfe 


g 


1 (r 

2 « 


*Ei l y 


t . 7 = 9 


2 v 1/2 


1 + 


n 


(24) 


m FT (17) (23) Tlflcf ]JTS sfe ^f%SIT3R^ WT fcFS TT3xl I" 

5/2 l__ 


(ov) = (2 7l) 


^1/2 (A - ^3/2 


, | 1 r X 
1 + I 2 r i 


R (q , a, b, g) (25) 


C. ■ST-fTRt 3Tf*lfelT WlefieT cf2TT Jl-WR WT STIcReR 

^IT3ft % fcTtr f^FFt 3TgTOT 3TR (7) % STJTTR ^TTW 5(E) ^ 

313^-Rt •3135TTS!' cflR (16) ^32 felT ^TIT, FT lF=#rfT3cf 3^903 TTFTFI TTRT^cT 

tR fcpcTR cfc<cl %— 

, r / exp ( - at - q t ) at 

5 (<?-, ^ b, g : v, «,«?)=] iL ~ 2 2 (26) 

0 (b - t) + g 

Iwf v = 0,/i“l,<P2rT m = 2%^F;Mw^TT% WT ^ (23) ’Hpnfdd % FT (26) 

Tf ^ Ub-t) 2 + g 2 J'cfil g 2 > 0 % %T TT^J TTH^qf T-lHI^crl $ ‘SrfcRSfTf^RT I ^ 
|TT Wrl- 


(b-t ) 2 + g o 


00 

= J exp ( - [ (b - tf + g ] x ) 


dx 


(27) 


■f^FgFT PtHcld^ idlsl 'H<=hcl % I 


-x (b-tf „ (~ l)^ K y 
e = Z icT x x L 

K =0 
I 

31F 3FWFRar?F 


'270 

K, 

k 1 ; 


(_ i/i b 2K ~ K 1 t K ' (28) 




v"/ 


m ! 


n ! m — n\ 


, 0 ! = 1 


(26)-(28)3TFf 


— 2 °° (— 1 K 2 ^ 

R x (q,a,b,g-,v,n,m) = J Exp Kl * dx '^ 


K-0 


K =0 

1 


(2K \ 
K l 



arf^tfein ctstt cr h-WkR 
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x (- l )^ 1 b 2K ~ K ' J t V+K \ Exp-*' Exp -"' 


VIH gl<H%l 


\ x K exp 8 x dx = J x^ K+ ^ 1 exp s x 


exp 5 dx = r ~r 

g (g )K 


f +V + k - at -qt 

J t 1 • exp • exp 


— (v + K + 1) rr2, 0 n/m 
= a ' H Q2 a q 


( (flj ■ a ) ) 1 -p 

(0, l), (l + V + K l : n/m), ((bj, BJ)) lq 


^IT I % qf^TR (31) *f folw ^ t (K=0,q=z, 

a = n=\,m = z) TSt 1 1 (29) t (30) cfSTT (31) TTFT m : 


R (q, a, b, g; v, n, m) = 


K I v v~ u v 

2 , Z . K Zj £ ! 2, „ 

g (g) x=o *=o A. 


fcjf v f 2r 


^ = 0 iV i 


t , u . 2K-K -(y+K+ 1) 

(- 1) 1 (6) 1 a 1 x 


TT 2, 0 /i/m 

X Ho. 2 a <? 


((a., a.)) 1 , p 

(0, 1)(1 + v + K, : n/m) ,( (b. , B)) 


J’ J jj 1, ? 


iarf^Tg ^?rr : -vfc FT (32) t (23) R, (q, a, b, g, 0, 1, 2) W efj^ % tefir n= 1, m=2, 
v = 0T13cr | eft 


1 ' " f _n* 2 * f 2 ^l 
R\ a, b,g) = — Z St E x 

g a kmo (g) K =o K \ a 1 


1 l 2. K— K 
- b 1 x 
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3T?fe fRR fft nm Tfq ^ 

W 2 ’ 0 J /2 „ 

•“ 0,2 a - ^ 

« a J> a J»l.p 

(33) 

( 0 , 1 )( 1 +^ : 1/2), ((bj, Bj)) Xq)) 

*TST (b-v/a) 2 /g 2 <l, cTSTT 

v = ( 1 q i la ) 1/3 

IV feB<f 


(l) ^ 3T3^t mfnfer sgnw w ^ gtsr 3 wrf anfen 5 ^ $ 

3TTcft l [5] 3?t fjeTfa cR*T qicfe % fer aillS0< ^nffen % WT q* 3n*nft<T 

(2) 315^ nm mBfen aifnfen ^ % qqn wr fnwn ^ cg?ra % fet 
snfs-ferc [6] % ^jr tR I^xtr fen 1 wfi agn^t nsn % 313m# nw- 
mf^fen arfnfen % *fer wr ftwT nrr ^ftsn nRRr 

(* 

Z[ z \^ v>]) 

wr % q^Fn % //-q^R % manr $ nra fen 1 



31^ iq 3TfMpWT Resonant thermonuclear reaction. 

irfcT wr fnwnr 

Closed form representation 

dlfeq 

Stellar 

ersn 

Target nuclei 

nqfe agsrcsr qrc 

Effective cross section 

qfeqR 

Dispersion r 

3#5FT 

Excitation 

afetsr , fe 30137 

Barrier penetration factor 



<rta<t)&q ^44) % qto ■gfo TTtT. IlsHes 32n sfo TT. TTCf, qgnf (mfecT, qvTTST) 

% snrrft 1 fe#t ^r ?it«i 37 nf 4 ^ # 1 
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Abstract 

Helicons in the presence of an A. C. field in semi conducting 
plasma. By R. K;Duby and Y. B. Shukla, Department of Mathematics, 
Govt. Model Science College, Rewa (M. R) and K. D. Misra, Dept, of 
Applied Physics, Institute of Technology, B. H. U. Varanasi-221 005 

Helicon propagation in semi conducting plasma is examined in 
the presence of an externally applied a. c. electric field. Particle 
trajectories in perturbed and unperturbed coordinates in the presence 
of the applied a. c. field are determined and used for evaluating the 
perturbed distribution function, conductivities, and dielectric tensors. 
These results are used to find the dipersion relation for a superlattice 
structure. Application of this study for visualizing many observable 
effects through experiments and computer simulations are suggested. 
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site. %. §ft, et|. ftt. ^jert xrerT %. ft. fftOTT 


1. MWIcWI 

ES ^eft^tfeT pl% EOTeT OT1UOTS ETJES l*OTEftE &5T % EETOT ft OTTRER ETSER 
(eet sng^, sift ottrer srTfft) se %s ^MEftE enrff % ^terpt Eft retest e|ott ETEift 
I ftt st^ert, c[tr gfftE ftft t st^eettu ^RiEftE ftE Eft si% % etot etoter EREft 1 1 

I960 ft ftftE ft [1] Tftft eTtnf ERT ETEERRT ftdEIH ERf fftiET Wff^ %E ftE ERT EEERT 
fiSRt fti STTERTE oRT ft?TT ll ftfRERR ERf E1EREET RET, $lfft#d EOTT EjfEOTTEEE) 
3ngfrT ft? 'ft 1WR EiESf I fftfEft ftR STEW ftffSEft ft EEfWTER ERfft ft EEET % j 
ftieicbuT ERT ETEEOTT ftE fftjfE ft W9T % Eif 'JR ftftteqs ERE ftET % I tfRERR ERTf 
EE EjfE ElfftE SER^OT 1 1 [2 ‘ 9] 

EETTOTEf EOTT ftE STEW TRIERT Eft SFTftE fftiET SMi}<W OTOTT 3TTEIE cTSTT 
EifOTE ftftiE Eft STlftE Eft RfRE Eift ET sftH Eift ft S-lftft % I EcETOTcff OTTE $E Eft 
STTftE Eft ?E EES ^fRIT ftET I fOTRft % ES OTTF3RT ft ftER EES ft RfEg ft R% [10 ’ 121 
3?ft sfftflER ROT Eft ROTEEST Eft OTfftfR EiEft ftR fRTT EtETOTEf OTTE ft* Eft 3TT<ftE 
Eft rttrtt srrft% ft ERroft ftft fRET ettet 1 i [12] 

ffts ftt ftefcRR EET EOTEE EEi fftER EOT ft T?ER RETS, SREES, EaREfld OTTI RTT 
eft % ftrcrft fftf^OTE lOTWK Eft "4ftE£lPlch REOTET SOT STTfts Rift ROTIEdT %E &E 
(ac) ET SOT' Sift ftft EOTT ftEEf URT fEREffts Eft SEfEOTfs ft % fftfEE)l fOTESTE ft STOTTES 
Eft §3TT I ?Rft STfiftfES ftSR ^R REE" ft SEfEE EffSER ft ftftrfftft % SRRft fteRERR 
SRT MW 3TSJRFT tERET EET 1 1 

?Eft %fftr [13] fti Eift ft EftlftE ftftnftf Eft OTjcER ERft Eft SREfEER RTRFE fftfft 
Tm Eft 1 1 ^yrfftf ftt fftfft ft EOT RftEEft ERT SEEft fftfeR fftcROT ROTE Eft TRET 
ftR fftlj; fftiET EET | fftRft ETOTERcITSft EET ER%E ftftftt ERT ftTEOTE |3TT % I ET? fftfft 
SlftER Ein^ZT S^EROTT ftftfEEf ft) leTIT ftt SE^EE 1 1 

?R REE ft FTft STEft ftiERT ftfftlERlE ERT ftR ME E§T EER ft ftlfftd RET % I 
ERT SRETfEOT, Srf&TER ST^fERET, EftERRE EET SRE RE^ ERTTft f ftrlR l ftlH 1 1 

2. Tp 

ET1T ftE fti yfd STft Eld oft RET ETgSTt Eft SI^fthEl Rg^lld % I EftftEOT RRE 
fft«R RE ft TURRETS STEERS, RRTE ESRfftT ST«f OTTER ^ft'E^H TOTIERT ft egeEOT fftiET 
RETET I lOTRft E? EieEET Eft OTTEf % fftR RTft 3TTEE EfERR Eft % I ^ Reftd OTTOTT 
^’EEft lOTE EE fftOTTE fftiET OTTET t ft fEHifft)d ERRRTSTf EE STTOTTfEcT 



3#fclMcb XcTFjRT 3 TOT yft SqfTSlfy 3 HePTR 
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(i) WT HNshHf ^TT ^TRTT I % ^ A«Hl3dl % 31^WT ^tcTT % l 
§ty cTSTT krtl-JHl ym^ yfdd'ST |[g y5T^ t? ^T?f Wc yfTSFFT 3TT^frT % TOT 
X WIcR f^FTf ?BT fMcT TOR 1 1 

00 yrtfeyr ^Fier-anfisra' faror w to ^ % ygro wrra^ff % yyicr 

eitajHH TTOtTOW % SR % feTTT TTfwrfRrT TO fcTqT TOT % I 

(iii) yWMdl STRT *T%cf 3ft STl^rT TOS# eft- yfbRq- 3n#T cTTO TOITOT 3TT^frT 

ft TOcftyl%tl • 

(iv) STlftR cTTFft TO y cilNdl TOTT ft* TOT McT fty ijg ' } jf i TTO $d«ljSRT % TOIR 

fty eft 3 ^sjt to# ?5ter 1 1 

(v) 3iw? fty yryroT fty <ft t^rt ft ister I afft ^TS# % tor TO yfroRif 

# ®C|^T TO fTOT TOT % I 

^cfti| TtHcPR TOT %<T #fcTTO ftft # z- 3T% ft TOJTO fTOIT RRT 1 1 URTOT 
TOft z-3T% ft ftyfftr ftcftl afft ftftcT TOTTTOT fft^Tftf .# form exp [i (K.r-wt) J % 
STftffTOT TOT iRTO RRTT 1 1 

yfrosft % arrofcT auftR errs# to Itort tor tjFtot ftroftR-ftteroyR 

UHlchRI -5RT TORTTO RRT ftcTT I # "ftRcftTOR % TOT ftFT WT ft TO StrTT % — 


df o F 9 f o n 

dr m ° du 

(1) 

df { 5/j F 9^ 

—7 + « • — + — • — = S(r, u, t) 
dt dr m ° du 

( 2 ) 

f UXB n) 

F - e E sin V t + 

° ° J 

(3) 

e ( axil df Q 

1 1 £ ' + . h: 

(4) 


ysf to r «i^yi Ift&ii* I, « fty I, / 0 tot /, totrs toitot % ar^sy 
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3TR. %. cfff . cTSIT %. fen 

W2TT f^T tcfcH u l TCReR |, m° ^ UfW I 3lfr 3R tj^f % ^STIcKT 3T«f 

1 1 WSRT % %cT TOT '^'Rslcblil ifo 3n?T TO J^cK^cH ^FftHMf URT fMfftcT 1 1 

V- E = 4ne $ d* uf, V x E = - j |y (5) 


V. B = 0 , V x B = — f^w w / + ^ 

C J • c dt 


( 6 ) 


ST?T S A q^rsf 35T TIS^ LKl^d feRT^Il (1) <# 5% 

(r . u) 3T§[a£r 3TT%?r cl733?f cfit TrfcT =FT WT ?t I WR W3TT % foTIT (1) % 

3rfcraww ?oT cffi MR #TT- 


L = 


, I 2 

fo | u ±> 


(7) 




= fn 


2 2 
o \ U x + U y 


ftcu^i w/ ; % lerq; 3ni^rap ar^wT rrWtm ( 2 ) rr ^rf^r fafsr ^ [13] 

W fejT % 3?ft ^ PiMc^ fcHIT RTT Ml % 

t 

f x (r, u, t) = | dt'S^r ^r o , u 0 , /j, u ^ r Q , u Q , t - f^, /j (8) 

3Tg^TRf% t ) fWH *r 


f\ ( /» U, t) = J dt ' S ^r o (r, u, t') , u Q (r, u, t') , t - f'J 


(9) 


^ *=o m r tot u %-rrIi 


TffcT % ^Rft^Raff ^ HI qR STTSTlfMT ^TUcTS TTg°Rrr 

y^iqclf STTCT TOT c& 3 mR*J d 3 1=WT TOT I f^RT^ 3T8TO 

qf tot rDr Rsrf rth to w wm 1 1 


* 0 = * + 


i _ _L 
©,. ©, 


( U x Sin ®c f + U y C0S ® c 


( 10 ) 



W3RT t SraiejdT ^ OTTOjfcT 3 |f^R 
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u x 1 / 

7 ° = ^ + T (“* C ° S ®c ' - U y Sm ®c ' 

c c v 


cTSH^ff^t 


r 2 . r z 

z = z - « ^ + — sinv' Z 7 - — ' 


U xo = W x C0S <V' " U y sinCO c ^ 


w sin co f + u t cos co f 
x c y c 


'= u + — - (cosv' ( - 1) 


%WT^f^r?f co = eB /m° 


T = eE 0 /m 


B. = — {k x £.) 
1 CD 1 


^Ft~qr s(r, u, t) 


S (r, M, 0 = 


e i (k.r - co /) 


'(<D -*.«)£, + (a. (17) 


5 fr , w , = e 

l 0 5 0 5 I 0 

v / W ( 1 ) 


e i[k. r (r , w , 0 - co (/ - f)] 


(co - A. Mo ) E x + [u 0 . E x )k ] 



98 3TR. %. cTlf . Wt. -gcf^T cT5ji %. -g). frsjT 

(9) % (10, (1 1), (12), (13), (14), (15) TJcj (18) 33 T TFf 333% cTSTT ofc l dk qfi«hglHT % 


[ (© - A . Mo ) £j + (u Q . £j) *] j£ 


1 d fo r 

V { J^ y i ( ® “ K u z) E i «± cos (<V + 6) + E z \« ± « z cos (o) c r + a) 


+ v , (cos v ' t - 1) [E z k ± cos(o ) c t + a) - E ± k z cos(o > c * + 0)] 


• / o fr 

+ ~ { [a> - k ± u x cos(a ) c t + a)E 2 + k 2 u ± E ± cos(<o c / + 0)]} (19) 

yiH sldl % cf^TT (factor) fcTIT 

i[k. r ~co ft-/')] i(k r-oort +Q0 

e =e n e -{.(‘i 

w w P = — O 0 

x 'A r/v' 2 e ' ( '”~" )a e '<®-* - * r/v'+pv' - »«,; /< 

^ 33 a cbl^l % cTJUT % 3KJ 33 3%3 0 3% 1 °T % ^-gjj E ± % ^ST 3f3 I 

lc1l ' JHI ^ 5^ ^ U| /J 3% 3TH 3R% % fair (18) % (19) cWT (20) 
WWim ^ I 3flT cR? % S(r o , u o , /-/'>% I^TQ; SfTET TTfWrcft oq^c&cfc) (9 ) 
H 1353T ^TcTT I t%3T 33 ^ifqeh -WlebdH Rwt 3TT3T 1 1 tR ^ 3% 

d Jo /d u ± . ^ d//a u ia % ^TRritcf wr % wte 

%53cT 3T^«sr ?f 3%3 |3T 33? 333T3icT 3f% % 3TERf 3% 5% # | 


W 


f i(k,r - (ot) 


fl (r> 0 = e IS £ 4, * ft,) j p (^) * ' (m ~'' )a 


W n pm— 00 


J I 1 / 3 .. 


0 “1 UU 1 


k. 3« r® k z E ± u ± cos * * + 0 ) + £ i w z w ± cos (® c *' + y 


X 



W3qt 3 SSiraelf «TRT 3 If^FTC 
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r A 1 

+ ~~^T (cosv'f'-l) [JS^ cos((o c r + a) - £ x k z cos (o c / ' + 0)] ) 

df 

* d~u d®~ k X u l cos (co c / ' + a) ] E z + E ± k z u ± cos (a> c t ' + 0)} 

/ (<o — At u - k T /v '+p v'~g> ) /' 

X S z z z z c 


( 21 ) 




/i (r, u, t) = 


III 


WW e 


i (m-n) a 


m „ p ®-* x « x - tr/v-« c + /»v' 

X (Vi!,, («/X,) ./„<*,) - / if E] y j;i\) + ^£ lz j„ (X,) 


(22) 




« x a« ± 


« x 5 u x 

X, «, 


(®-*z« r )"x + 


F z^“z 


V' 


k 2 


Z 


X, = 


\L“l 


(w o O J 1 — T — 

K z c v ' c 1 X 2 


^2 = ^4. ^ -w- 


3 /. 


+ — ( 0 - 0 ^ 


dJ n {\) 


«>c * v'"' " ‘ *' d\ 


( 22 ) ^TRfcTfeci 3 TTcraf cftf WPT oJRcfi t^t ^q- 

RH<g*l% (cli^lchtll T RTT% 1 ^£1 ^iooq%(ehvito( dlgj yomcicff qRT§t5r%4hqMl qftefST 
feHIT vfrraT I eft (22) tfw %1 13 1 (3.40) if WftcT ?t5TRTT%l ftsrfftcT It 

m %arRr wm qfr 


J= e \fuf x (w)u 


t ST^xTMchdl || o (X , o)||%^ 
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3TR. %. ft, gif. eft. -ggrlT cTSTT %. St. IWT 


J= ||a(4, o)|| • £, 


^ w f%m ^rrarr I ctsit < 


a(*,o) = — £_ £ E y ^ 

m CO w /; 2 CO - A: 2 / ! — r/v ' + p V ' — 0 ) 


u 2 lf{{ n/\ ) J } 2 / w z 17° («//.,) J J ' M z 7/ (n/\) } 


S if= iKlf{n/\)J n r u ± Lfj n ' 2 


u z l/°(n/X ; )f n 


i u if JJ‘ 


i u W° J J' 
z n n 

uW°f 


V (V • £,) - V 2 E x - CO 2 /c 2 [ II e (k, CD) || ] • E , = 0 


w^cnl.^rif 


e (A: , cd) || = 1 - - — — || a (k, eo) 

0 /CO 8, 


3. •qft^qur *fESRT 

4<l ^ cl y ^' II € (k , o) || ^ROT tr MS % MT Wff % ftnr 
irfr^qur % ^ih ^ cHi^n ^rr ^<*^1 ^ ^rfcraidch arf^r ( z ~ 

31% M ) % WRT cTRT MRW % xnr% ^ cTRT 3^TW cRTM g%f ^ ^ | 

IteloFiR (LHP cRt) t WM MTcff 1? 1 tfirRRRTf % %IT cMT (20) % %qtf%r 

"MT t -H vO ISTcf %Aj| gfT RTSRcTT % — 


2 CO 

V + J &xx + iE xy) • £ 1 = 0 



STSfxIideh mM-ll $ Wlldd! STRT jfc eft Hq^rfcT ^Id+H 
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^ -£, = E ix + / cTSlT E xx ,, e H<l^d 


tra%cf srfer % Wttf e cTSTT e , (24) cTSIT (27) eft «£|Aldl ^ STH fmT 

% rs ^ X ? A 


3TOT 


' I ?7T % W «41cb<u| eft ^FlcRT ^>lift| ^TTcTT 


8 + l 8 =8, 

xx xy b 


1 - 


4 7i e 

o 2 
m z b co 


J^yl-W J7(® ~k 2 u z ) 


df n 


ku, + 


v. *, r . 


M, J 1 - 


“ A/_ W | l — U , J l — _ 

Sw z zl 3w 1 v 1 1 


co -Aw - A: r/v'+Pv'-co 

z z z z c 


(29) 


7Ttft°R°T (29) eft 3TfsSr facial xj*rt eft efaF ?cT felT XJTT ¥3 kTT I, foft ^1 

wr tcnat I — 


4 = To - ? 

tc a 


exp 


^ "lo + t“l, - r / v ' ( cosv ' r - l)] 2 ^ 


a 


(30) 


^ a cfiT cTFR ftrp 1 1 SOFT ^ % (30) ft ^ cftfep Rl41wi (1) xft 

1 1 (29) if (30) eft glctwfqcr 3fiftT cTSTT WT oqxft=F xft ^rsrr cFlft x^qj 
xrfftftRT x^eFT Z © [14] % WT 3 fcFSft XR 


8 + l 8 = Sr 

xx xy b 


CO 0 

“ CO 




(31) 


mrftcrrt^ 


0 471 « g 

z o 

®n = — r> 
h m 


co - k r r/v ' + p v ' - co c 
^ k_ V2 a 


ctstt © = co - * r r z /v ' + P v 1 

W hr! % fenj; srsifa | \ \ > > \ xft Keranf % Ic^ %, w z ( \ 

) xft f?T% WTHTt I^RtR % 3ifcPW q<ft ^pq cR f^TT W |- 


z© = -| 


1 + 


2 s 


(32) 
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31R. %. gt, tt. 3J3RT cTSTT %. if. PROT 
(3 1) t (32) ^ z (£) Hn'HHWfHT'-fRuilH) mi%cl HTH FfcIT t Rf fffcTCst — 


f 2 

-2 ] 


1 -^f Z J p (^)«> 0 ‘ 

1 ^ <V 


o 4" o 2 

‘ 

CO p 

\ 

© -©„ o{mega - ©^ 

c t- 

) 


(33) 


-zrJf .2 ,22.2 

^£1 ^4 = k a / (oc 

z 


cTCS (33) ^ WHcTT 't HHPT cRH HHfefiRT (28) cfif RfH WT tf loTUT RT TToRcTr%- 


,2 ® e * + 


V + 


£, = 0 


(34) 


mi 


+ 

8 “ 


1 - ^ Z •'p oy ®° 

(Op 


i ^2 2 

1 ©C 

4 - 


o , o J 

CO - G) c (ffi - 0)^ 


3TFt % ftVel lt l u l tf (34) RT <Jm 4R| *Ud 1RT p = 1 % f?TT( [4>C|| 'loll % <TSJT ttcT 
W1 Jp ^jcbcrH RWT HR fRHT W 1 1 

z-3T% t ™ HH # HHclR HHT % Irtt faw cRR Kz I HTHRT TRRR 
W1 BFf fHRcId fcIRT RTcfT I 


q: 


2 j2 

ZJ r 04»° 

a 03 P 


i ~P 2 ^ 

1 A 03C 

+ 


O , O 

(S) - (O c (<o - ©p 


R?f Op = G3 p e 


Hif H^f HfHM WRT HHfcRR I 3 tR fHt Tjt HTH trfWHf t> HR HHTcT Rtfel 

1 1tr% H5R c& fcrarHH fe?f s ^ ftfswf $ hth fen w m i 
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3tr. %. |t, cnf . eft. ctstt %. Iwt 


wot 

3}cjwr wsqT 
3TRTFT 
3l\Rs|ch 
f?te|cbM cRTT 
¥^T tT2T 

Iwr 

M<.l<^d SlI^ST 
trfr^FT 

f%8dfd "4)ld 

3TW? %*T 

"tRsl'chlchiui 

3t1cRTcT^i c|f% 
WTcT cTTT 
^ #ToT 

1 2?if?r 


U^drl iilGdlcJdl ^ 3%5ft iTOfa 


Propagation 
Phase Velocity 
Solid State Plasma 
Amplitude 

Non linear Phenomenon 
Helium Wave 
Trajectory 

Perturbed distribution 
Dieletric tensor 
Dispersion 
Gyro-frequency 
Relaxation time 
Background electron 
Drive velocity 
Linearisation 
Coordinate 
Superlattice growth 
Plane wave 
Circularly polarized 
Characteristics 
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TUTTST 

^ WTRT % dgcHld cTSTT i/- t ^eR 

% TjupTOeT ^lc(T^d 3UR>!<b ^Mlcbei ^ 35T felT W % I 

^ W ^ <p> ^TT 3 Tt 3^1 *ft f 3 TT 1 1 


Abstract 

On a fractional integral operator involving mulvivatriable 
H-function and general polynomials. By O. P. Garg and Virendra 
Kumar, M. M. H. College, Ghaziabad (U. P.). 

In the present paper we introduce a generalized fractional integral 
formula involving the product of a general class of multivariable 
polynomials and multivariable //-function. On account of the general 
nature of the operator involving generalized polynomial set as its kernel 
and due to the general class of multivariable polynomials and 
multivariable //-function, our findings provide interesting unification 
and extension of a number of (known and new) results. Some new special 
cases of our main formula are mentioned briefly. 


i. ywricHi trfwrcrcr 

'iffer ^ H-wii w sferruer w ife 11 % feu i ft at 

% fer ferifer TTfffe WT [ 5 , p. 251 , eqn ( 1 )) UT ufe I 


H[Z { , 


ro, n:m, y n 

' ’ 1 1 r r 

P-r-Pl'9? - P r q r 


:ZJ= H° «-« 
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3Tf. tft. M cTSir cffcs fTCR 


(flj ; ay <Xj )j P : (cj , yj\ p x y ; ( Cj , yp x _ p r 

<V p; $,,« ■■^■$ 1 , 1 , 

‘zr—r !■■ 7 *, (>•» 

(2 w CO) i L 

1 r 

^t?T <0 = V=T 

^fcr# /WieR % 3lfqWT , 3ri^R6T W 3RT fcR^T 
[10, p. 251-253. Eqns. (C.2) - (C.8)] ^ 3JT 1 1 

^prs 

5 JV 1 ,' . , >J] ^ «flan«ra [12, p. 185, eqn. (7)] "5KT 3TKRH fef ^ ^x(Ot| 

qfq^f m #nr % fe? fn 3 fefe wlfer 


.V" 

", 

, M 

.,•' 6- 

J 

.yj 

W/M) 

-2~ 
a: *o 

i 

[JV/A/] 

jt x 

- S 

a: =o 

X 



<t n )mk 

<-"A« 



p" 



1 1 

*i ! 

J Jf 

V 

^ [N p 



■> N s K s yf l - 

A 

.... J,v 

(1.2) 


y^d teh^ll 'Jil^-'ll vj15I 

Ni = 0,1 :, S. M. * 0, [i = 1 S], 

a [n,, K t , ... ; n s . K) sm % m tfftrar I nsn m x 

iri^fecb 8 ft gyrfo 1 1 

^ ft 0.2) 3 5= 1 T$ CT2TT ^ cR? t STH A[N, k] 3Tfel ^ cff 

^ ■gjrrsrsgraq fen w sprier nftffe 3Tifen ^M i <*>d sntfe* 

■pFracT nlrqife irn y<*f$ici fen ^rrm % [6] nmiwi (y) nnr %- 

x 

X {/C*)> = l/iy J(x-r)V-l)/(0^/, Re(p) > 0 

c 



(1.3) 



tf-wr crerr ttptto grrcff ^ftrrct OTTte* 
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Wlcftcn 3Uqfe? (1.3) IwnxRT T^RH-fcTaTlf^ 3ltf^j ' ffH I chdd eft 

^fft^nfWcT <*m % ^jft (j. “cftfe. ^ ^fflr c = 0T^c->oo, 3 fjf^p 

^hic»ki 3ntrfei % wr # t^-cihi stt 'webdr % i 

^ -3lil^ie*> Wicbd 3TFTte7 (1.3) % 3RT 7Trafe<U| ^ 3TSZRR cftft 
i^ - tHHdd yqf$ld 3R% fsFSTT W % I 


R 


p; a, p, t; A , B , ji 
x ; r, s , q\ m 9 k, l 


A 

{/(*)} = i/r M J(x-/f _1 

C 

[z{l-0/x)} P : r,s,q,A,B,m,k,l'\ i f(t)dt 


(1.4) 


Re ( m ) >0 cfSIT S^' x [z] 

Ttt|*r WR % ^ [7. p. 64, eqn(2.1.8)] URT trftmfad felT Wm % I 


S“’ M [x;r,s,q,A,B,m,k,I} = (Ax + B)~ a ■ (l-Tx r )' p/t • t”* h 

[(^x + fi) a + ?fl (l-T/)(-P /T ) + 5 ”] (1.5) 

3T^icT 3TFTteT T.. PlMcid qfrmftrT % W2T 


hl m * 


k + x • 


dx I 0- 6 ) 

W -HldT-jwl fts [7. p. 71, eqn (2.3.4)] efiT y^FZ W1 fiH<4d 


S*’*'' [x;r,s,q,A,B,m,k,r\=Bf in x l(m+n \l-Tx r f -r +n ■”£ £ l’ Z 


(-l/ (-/), (a), (~ v)„ (~a - yi) f ^ 

/ ! j ! u ! v ! (1 - a -J). 


w+#i v m + n j 

z z z z 

v = 0 u — 0 j=0 / = 0 




/v 


'' / + £ + /•» '] f -TX r 1 

l 


J m + n 


1 -xx r 


(Ax/B) J 


(1.7) 
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3Tf. tft. ipf cRTT cffcg °piR 

(1 .7) 1RT TTfrmfSrcT 3TFURT 7TFTPT I 3flT ^ ofjf ^ftST^cff^Tt 12 ' 3 ’ 4 ’ 5> 9] 'gRT 

3TKF3R 13)3 tj 3 SFfai 1tKy«Rd 3f*3 ^Ft TFrf^cf 3RdT 1 1 (1.7) <f*5 f3%g g^TTlf 

TW3nc(r [7] ^RT gt ^ f I FT (1.7) Sfit fdHfd%d ^fcTtRl 3?TcJ) 3FT 3c3w RR 

Till 

(i) (1.7) 3,4 = 7, B = 0TTS( t -» 0 ^3 RT ?3 PfRfe fgqg ffe focftfT't- 


C M [*;r, S , ? , 1 , 0 , -»,*,<] = /” + ' < "*” ) .P "£ 


v = 0 




m! v! 


cl + q n +,k + ru 

l 


\ 

Jm + n 




(1.8) 


snqfet (i.4) ^3 13 %e 

(1.2) 3 c = o to 3 tR 

K'fX'kf {f(x)} = 1/f m 


X 

‘ ^ 5 “’ P ’ T [ z { i -' (t/x) } p : r, 5 , q. A, B, m, k,l~^ ( (t) d t (1.9) 


^ Re(m) > 0 | Rfg (1.4) 3 A = \, B = 0 = q, m = -n T — > 0 R^T c3 
■S 1 ^’ 0 [*; r,s,\,0,-n,k, /] = 1 3?3 3ltf^ MTRFcFT 3TFRZI (1.3) ^3 RIH RR3 f I 

w fgqg Miff R>T Pfnifdid mi 3 c*r3 I- 

k +i ) l= ^z(i|k 4 (i.io) 

/■■0 V ) 

cl, arg ( a x^/b ) < n 

- I — [y/x ) (l.ii) 


^rsr 


crsrr 


aS/b 


1 - 2 - 



sIFRfa ff-ra cfSTT fTRRT gTeTT 3Trf?Ff> W3BcT 3TPT^ 


2.^51 qfWR 


( 1 ) 


r> p;a s (3, z\A 3 B,\x. f X , e , N £ oM„...,M 

J i x. r ,s, g ;m,kl \ l ( at + *) ' y 


yj A (a / + b) n ',..., Y s A (a/ + 6)" 
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H 


a } h {at + 6) a i , ... , a r A (a/ c + bf 


< m+ti v m+ti j 

y z X I I <KU«,v) 

Ji v = 0 v-0 j - 0 / — 0 


W/MJ 

[zx‘ p (x-cf] !(m+n)+rV+J ■ X 


[”/M] 


00 ,, ( ^1 Vt, ( AfV* 

•v™ 1 1 


s s K-D — rr- 1 —rr 

o =0 #=0 A =0 1 ^ 

, • N co £ & 

(y-^«) m ,T -jVjxZiZ 

co ! g\ h ! [h + p {j + l(m + ri) + r (v + co)} + jj.] 

• A[N x k x - ■■■\N s k s }- 6 5 + «,*, + - + »A 

• (a/6) g • /“ • ( x -c) /, + pl + p '' ffl ■ / + V. + "- +, U +c S- / ’-P'' m - 


, w' + 2 ; m, ' - n' : • - • \ m \ n ' 

H 1 r r 

p' + 2, q’ + 2\p{, q ‘ . • • ■ ;p/ , q' r 


a x Z> p > jA 

,p £ 

a r o rx r 


Cgr— 4 — «i k i~--~ n s k s’ CT i> k \ -•••- A 


(«/ “j. aj)/. />' •• (c/, Y/)/> P t ' J ; (Cy> Yy)/, P ; 

(V p; P>) t , : <<y. 5 /),. 9,'; ; (4^)|. v 


(2.1) 
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3Tt. Tft. *pf 




$ ( ij , U, v) 


IT r +n (-lU-jM-Aty 


i ! j ! m! v! (1 - a -j) l 


( r a-qn) i 


fl- 


aw 


i + k + ru '] _ 

l Jm+n 


-V 


(-*) 


( 2 . 2 ) 


(2.1) PinRiRad nld«i**it % 3RFfcf %- 
(0 \xz\<l 

(ii) Re (n) > 0 

(iii) v; M[ M s *,;... N s kJ 

(N 1 ,...,N s ;k 1> ...,k s ^0) ^TT ^RrSTSTcRt I 

(iv) r\ p n. > 0 ; , o\ (z = 1,2, ...r) ^l u l 1°f « 0410.1 1 

(v) A ( . > 0, | arg a. | < 1/2 A ; n, V i e {1, 2, ... r }, 


«nsr 




. «; • /V < 1 ! »•: < 1 , 

\ - -I af + X rf - Z rf - Z if + Z if - Z if 

j=tf+J. j - 1 Jsnj+l j - 1 jf«l jminj+i 


(vi) Re (X.) + £ $ f . a. > - 1 
/ = / 


a. = min { Re (c/^ / 8^ ), z = 1, 2 r 

ls/s*/ 

(vii) (2.i) % 3 snf Itfaraf ijyfcHii srRTOrft 1 1 


: (2,1) % R (1.4) 3'TOt’T tR 



/f-wr ctsjt rtrtri gfqqf qraT ^ m i ^d antfes 1 1 1 

X 

1/fp. J" (x - tf 5^’ P ’ T [{z { 1 ~(t/x)} p ; r,s,q,A, B,m, k,I\ 


A (a f + bf • S 


M \ 
N. , 


, N 


y x *J (at + bf' . 


■ , y. A (at + bf* 




(at + bf') a r A (at + bfi 


dt 


(2.3) 


(2.3) TOR (1.7) "Q't (1.2) W 'fhHVlS apx S " % I^RT 

c * > ^ FT 3 tT (1.1) unr ^ ^fcTR-'^pffqr $ SffcRSnfqcT 35^, 

* M|et>01 ' 1 ^ % sfTO m irg- (1.10) (l.ll)SRT fgc^ SRTRf 

SRTW cfTFt m fiTcTcTT |- 


(2.1) WR1RW- 

m+n v m +h j x * 

= l/r^ £ £ X £ j I 

v=o ,, = o y=o /=o m=o s =o 

<(»(/,/, M,v) . J( m + n '> + r + v+ j +riXl . x -pl(m + n)-pj-ipv - arm 


I 

* =0 

1 


[jV/M] 

I* 

A- =0 


/I [A’, ■ 




V 1 * 


£ -V 


( v ~Ho 

(0 ! g'- 


W-y? 


y/ 


b l+ * A + n A b°^ + -+°A + -+ °i *i t<b . — ! — 

(2 it // 

J ■ * J *i ®i) •••• ♦pGy v (S, aj' 

L 1 

r(l + ^ + M i *i + - + «A + ct i §, + .... + a r y 

/r-^-g+l+w, k 1 + ...+n s k s + a l ^, + ...+a r y 


J^ + eg+C, S, + ••* + ^Y^y + T1 i *i. + "* + Vk ^ 1 + p/(m + if) + rp v + py + prw^ 

C 


(2.4) 
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3Tt. Tft. fFf CT2TT fRR 

^T(|)(/,y, m, v)^r(2.2)^RTtTft-qrftcl^|| 

3W W W^wT [ 8] 35T wik cfik m 


J (x-i)^' 1 


c 


f j t = y (-D* rq.+ i)fr-c) A+tt . X x ~ h 

b r (x-A+i) (h + p.) . h\ 


(2.4) k Re (p) > 0 cfSIT TTRTcf^FT Hk T-RReFf % ?FR kt WFT RT (2.1) 
RST RTR #cTT 1 1 

3. ^ITT* 

1RRT giST RfWR 317%^ TTRRjcT 3TF^ % fkfosi ?TRT RSR ^cffa kw<T l cffi 
TTR^T fccWK W <**<11 % I 3c^7RTSf FT (2.1) 3fit fkrRdRsId tcff^Tg ^$]73Tf cRT 
-dee) <3 377 77? ft I 

(i) ?rf^ 5 =l, § = 0, n x = 0 , a= 1 , b = 1, e = 0 (2.1)k c^lil H-WI . 

^ 4513*1 % H-LheH 3 ■UHldld 33 eft ?3 3TJraM, Mill 4) 71877 33 377 'qrf^UTpq-t 1 ] fq^-| 

ll 

(ii) 33 (2.1) 3 s = 1 , n t = 0 TTif eft fdnildxl RfWR fRoTciT %- 


^p; a, p, t ; A , B , ji 

ex; r , s , q\ w, k y l 



0 at + bf . 


aM 
*■ >N 


[7^]. H a x h ( af 


bf' 


by {a t 


bfy 


tit + it v m+n j 

= 1/r n Z Z Z Z <fr 0 t j, u, v) 

\, - n .. _ A ! _ A ! 


v = 0 h = 0 7 = 0 / = 0 




[///A<] 00 00 (— AT\ / \ 0 ) k 

^ . j- ^ (_ ]^L_2mi ( v ~^«) (0 -7 . j? 

*=o m=o,s=o a=o ^ ■ © ! h ! h ! [A + p {j + l(m + ri) + r(y + (£>) } + p] 


• A[N,k). b . (a/bf . z r ® (x-c) /, + M + pr ® x X+«f*+ v -*-pro 



Wfclik H-T * icR cTSTT WR ci|q<$ TOTT 3TTf|raf? W^Fef 3TRfe 
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H. 


o, n' + 2; m ' ; ... ;m’ri 

9 9 1 1* 5 r* r 

"p’ + 2,q' + 2;p'^g’ x ;....; p' r ,q' r 


flj ZP T X^' 


,0 C 

a b xx y 


(-£; cr,;...., o r ), ( -X-eg-r\k ; Cj . •••• » CP> 
(g-^; a,, ..., op, (A-^-eg-ri A; ^ Q, 


(3-D 


(« y ; a/ . •• , <*; )/ , p' : (cj , yj ) l , p{ ; ; (c ' , ty)/, p - 

(W = 

M, , W, , T), TJcf kj % trc TOT?TS M, N, y, h, k TUT TOT 1 1 

(iii) ^ (3.1) tfN = 0,M=l,k = 0M A [0o] = 1 T^sf cfT Sff [yf>] W$ % 

ft tott I farofe uRuitr tot staT I- 


p;a,M;^,i,n r i f r E e „ r e 

c R x - r , s ,q-,m,k,l ' + ^- // a l^ + 6 > '• + ^ 


/n+H v m+n j 

i/rn ZEES 

v = 0 u = 0 y = 0 ; = 0 


<t> O' »y , m , v) 


zx p (x-c) p 


(jn + n) + r v +j oo 

E (-D 

© , £ , h = 0 


/■ \ uj 

(v-sn) m . t 


© ! g\ hi [h + p{j + l(m + n) + r(y + a)} + |i] 


. b l . {a/bf . r 


(x c ^ + ^ + P roJ +eg - h= pr(0 


o,n' + 2,m' n' . n' ; ... \m' ,n' 

1 1 1 r r 

p' + 2,q' + 2\p x ' , ?/;....; pf r,c( r 



114 


L C 
<3j AjG X} 


iP c 
a r Z? r jc /* 


art. 4t. *pf ^gr ^srr 

(-§,; Op ••. cr r ), (-x-eg; Cp •• > Q> 

(g-£>,-~, ° r ), (h-X-eg; Q» 


(<ay , cty , .... i o j)[, P • (Cj , Y y )/, P,' • Y / )/ > P r 

p;. ,p; V<7': Of 8'),, 5^, *; 

(iv) iSjf [>P n ]e£r trfwr 


_ (a' + IV (a' + P' + A + l)y 

V,y] 


<s|§L|q%1cTIT) 


3 ^ ^ _ , r (1 + a' + /' AQ 

[^.y] jV ! r (1 + a' + /' y) 


(^tFT?T 35R fgrcTlf*^) % foTTj) 


^ ■HeNdl it "^cbl<41 cTSTT ^HsIvJvjK fs-dlf^cfc ■^|q^ qfelfcid cfR^ rpgj 


chd^dl-^lim 

el<acti&<4 TJTT. 3TR. chim'd 3RjgT ■% ^fo %o Tfto tjht cTSUT TT5TWR 

^sragr % tio tt^to tfto %tct ^ 3^7 ^rt ^ ^ncfr % %q- spq^ 

^Tcr^ll 
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Abstract 

Infinitesimal deformation of curves in a Finsler space. By 
C. K. Mishra, Department of Mathematics and Statistics, Avadh 
University, Faizabad (U.P.) and R. B. Misra, Department of 
Mathematics, A. R Singh University, Rewa (M. R) 

Various entities of infinitesimally deformed Finsler space have 
been found out in the previous paper (Misra and Misra). ^ In the present 
paper the infinitesimal deformation of curves is considered. The 
conditions for parallel tangent deformation have been also derived. 


L WTcRT 


T-TRT % F n n-3TTCFft fa-HieU *mfg I sft ftfftcT 


def 

gjj(.X,x) = 


1/2 3.3. f 2 (x , x) 


(metric tensor) 


(l.la) 


d. = d/d x 


(1.2a) 


'ST^T ft % ^T5T 



118 


*fto %o fw ctstt 3tro cfto fasn 


’ffo W F(x, x) x 3 1^ Rl «HW« Wf RR fcTOT RRTT I, 

s' 3^^RrWTrRcR%l ^ % tfrlWcff 

RtRcR 1w RRTT I- 


ij _/ I 1 ™ h = i 

e ?,l = 5 t = . ^ . 


g *» m b > m \0Tfo h + t ^ 

3TT21R cRcT (Element of Support} RT •FFTFcTC fdWPR £ldl % eft dilid % 3TSf 
3f r%t x(x, x) if feFM Rt wz W 3] w^f5ra Rtc rr 1 1 


£>y = d X 1 + y rj d x (1.3) 

^mr 1 (x, x)3^%wr TjoriRl aflr 3R^ fRRt ^awi^Ff if rRr 1 1 

jk v 

3|«r forHcTC RRfg F n 3RTJ uRdcfd 

^ = x + v (x , x) d t (1.4) 

%RRffctF j if fa*vftd ^dllcTtfd^Tcl 
Rdl^lddl 

3? (x, i) = y (x, x) + {y dj)i - y a y . v 

+ (dj y') (i* a t + x d k J) | dx (1.5) 


s u (x,x) = g tJ (x , x) + I V d k g.. + g kJ d. V 

+ 8ik d j V + ( d k gjj) (x h d h v * + X h a V*) | dx 


d k = 8/d x* (1.2b) 

2. giRf cRT i^RScvMUl 

RR %x‘ (x 1 + dx') I F n if ^ WmH ^IT 3ToWf % # cfte ^ 

(2.1) IRT oCRRT RTcft |- 

<i5 2 = g { j dx' dx! 


(2.1) 
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'fawrax xpt% ft cijft gr sranj 

Xllft ? Tift (pc 1 + dx) Icct^Rld UHfe F n ft XFRT fti-S ft ft 4ld ftf eft ftf 
cRJFTTT (2.2) 3TXT fftlT ^TciT |- 

ds 2 = g ij dx' dx J (2.2) 

ftf PlHilcbd 5rftg WT 1 1 

3lftg (2.1) : ds/ds tft ds/ds % RH 

dJ/ds = 1 + (§/d s) dx (2.3a) 


cfSJT 


• ds/ds = 1 - Q/ds) dx (2.3b) 

6KI fcft R lftt^ft 3Tf^T TO <t»Oc, x) fttlftRcR ftXWfftcT fftdl '4R1I %- 

def 

♦ (*,*) — (d k ds) V +(d k ds) (2.4) 

f • h ~ k ~ h ' *1 

t* d h v * d h V J’ 

ggiftt^ftRft^ftyid witi 

Sqftft : (2.2) ft g , dx 1 ift dx J % RH XTSfift crsan (2.1) ¥^r gxft m d z % 

■q^r % ZG3RR gift gift gft eft gtrsn gxft gx ft 

dx 2 = Js 2 + Ids |v fe d k ds + (d k ds) 

• ^x h d h v k + x h d h j dx, (2.5a) 

m ftcTT I ft (2.4) % WXgCT (2.5 b ) ft XFTFficT ft WT |- 

d~s 2 = ds 2 + 2 <( )ds dx. (2.5b) 

tf i ftef > X»T % ftft ds 2 ^ '^TFT cfSTT gftjeT fftfilft gX ft (2.3a) 5TTH 

ftXTT % (gg FT d 2 ft ft ^clX gift gift ftf oft ft§rr gft I) I 

3ig (2.3a) ft ft 
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#o %o fJr^fT cTSTT 3TRo cfto faSTT 


ds/ds = 




_ A 

ds 


dx. 


d z qTqt^qqfq^SrTqftt 1 W ^ (2.3b) WtftR[ 

Fr^rTcrrli 

qfo 2.2 : F n % c(pfi c opt ^ C 3 ft^fcRT % tcTO; 3T5T *TR% F n (1.4) 
3TOTJ ijmfa $ qqrq qfqqf % TT^nwr ^ 3gqfq ^rr I, arraw cfsnr qq% 
qfcPsRT fTR^T I- 


2 


dv 

ds 


k ~ J , t i 6 , 

= v 8 i5 + ? £ - 



/ \ 
* h ^ k •• h * /: 

a: OrV+x a ,v 
V h h J 


( 2 . 6 ) 


^ ' (x, i)^C 1 CR^cRTf^f : fe[T^|| 

: TTHT % C : x' . = x' (s) F # 337 I $ ' (x , x) OT?f 

^u^l, 3Tsjfq 


Q i def 
z I , ' \ ox 

* (X ’ X) = ZF === 


(2.7) 


F n 3Tc?T5 qfWd (1.4) % 3RFfa TT^fe F n ^ fan^sfCRT ifcft t eft q?F? 
C TJ^F) ^pFi C 3 ftVfMd # 'Jll^ll f^lWcbl '^if FT?f E, 1 (x , x) ft^ft #ff 

W / -v dx* </x* ds 

? ( '-* ) '^ 7 = 

(1.4) q<q (2.3b) cRT wfrl m 3q^RT wfam ( 2 .g) ftf WFftcT ift WZ\ 1 1 
V (*>*) = E,' (x, x) + ( dv'/ds - E,' (jj/rfi) oft (2.8) 

shst </.%fqqf %<ixcici<. tim q^qftqftsErTqftqf %i 

3 mrr, fq^Rid Rrf^r i' qft (1.5) $ ~m tqqq qq TRxfT Ii ^et cr? finifod 
cIcofw % qftftsq- 3 (i. 5 ) qm 2.8) t wf^m ( 2 . 6 ) 3 nqr 1 1 




dx /ds = dv/ds. 



FTfe t fef mi 31^ Ifeqn 
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^ ^W fe cffi C m nfe tlT mt fen t fefT nm cfl ffeftd 
% fnnf nfe tm Trf^r fe (2.9) fm fen mm %- 


r ^ 

h <* ylc •• h * yk 

K x d h 5 + * d h l 


\ (x, x) = % (x, x) + ( d k t>) 

mfen : (2.6) t v' = § 1 nfe m nan mnmn 

^k $ *1 £ k = { d/c 4 ,N ) dx k /ds = dE,‘/ds, 


d t 


(2.9) 


mr fern nfe m (2. l o) ffeniT I- 


d\ l /ds - % ‘ <j yds = 


3 *$' 
v y 


~ ^ t? £ •• h 

[fe 5 ^ + * 


A 



(2.10) 


mnfemi (2.9) fe (2.8) nan (2.10) % rnn fem mnr li ft (1.5) t x 1 nan v' 
feet % mt nr § ' m mr nr azptm fem m nnm 1 1 

nfe 2.3 : gg» nr nfefen % fen; nrnmr wt t ffeanfer fer % feq; 3 nargam 
nan nfer nffern ffemn fen am nnfs f amnj wihr ( 1 . 4 ) fin mnfg t t ffefer 
t anntl- 

Dv'/Ds = ^ ' <j )/ds (2.11) 

fet ^ ' cmmrfnnf nfetafe^l 1 

444 Ri : FT FT 3W4 3nnTT dcd (Element of Support) fe am C nT fafe nfe fen 

nfer fin nfferffe mfei cm (1.3) t ns ffe;<?idi I fe p ffe| m; farf fer nfer 
p ifeg nr nfer \ ' fe fenarn ferm mr nrnnr I- 

dx k . ( 2 . 12 ) 

( 1 . 4 )tFTnfe|- 

i k — k k k j . . 

ax - x - x = v d t. (2.13) 

nms ( 2 . 12 ) nnfenfenl ( 2 . 14 ) t 

l = k -% r. t v rft. 


(2.14) 
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#o %o fw ctcit 3ino %o 


(5 ' - ^ ') 3wg *rf%?r% 1%*t f 1 ! 5 % 1 ^ ^rf^t I 1%*r fsiWT 

(1.4)% %TFT ^ m FTC?? %3T % RR WT % 1%F®nftcf f%^l ^T ychcll % %- 

lim 5^ ( /8 i = 0, (2.15) 


*T3T ds = Vjg.^ (x‘ - x) (x J - J) } = v dj (2.16) 

v(x,x')%^ll%H% 1 3^r Wf TO v'(*, x').ll (2.8) t (2.15) %t^ 

m 

5 ^ ' = { dv/ds - % ' <(>/ d s + \ J Tjl v } d t (2.17): 

OTlWI (2. 1 1) %t (1 .3), (2.15) cTSTT (2. 1 7) $ ¥IF 1%^T ^ncIT% I 


3. trrr ^crsff %ar %t ^tt % wr 




1C TRT f% £' 1/, ^2/‘Q%^j x/ (a= 3, 4 .«) f%g C ^ W?f %3T, 

cTSTT (n - 2) TgeW 1 1 v‘ (x , x') %t *R% tp*f g cgoRT ^ 


v (x, x') = £ C a/ § a/ 


(3.1) 


^ c / (x, x') 3Tf5tft 1 1 31TSTR clo? %t g^: ^ C m ^f5lf FH?f %3Pf 3rf%?T 
x' 1 % WT H t|% t R1T % I 

?*f lHHif%d 3J%T UTFT t?- 


31%f 3.1 : 1%# ^ m w?f %t WRRcT: f%fSTli%T f%TT ^3TT TT^BcTT I 

^rar ^rcfg f w % r *rc% F n if swgj 1wr°T (i.4), srt f%$f%r fenr w it eft 
^IT % fgoBc^ ^ %t PlHcM f%JT ^TTcfT I 


dc^/ 
ds + 


n 


£ C a/ V a 11 


_ Jl 

ds’ 


(3.2a) 


cWT 


dC a 


ds 


+ S C a 1 v a p 1 “ ® » (P —.2,3 n) 


a- 1 


" ( dc a / + ^ c a-l / 


S 

a = 2 


"(X.+ 2 / 


ds 


p a-2 


C = 


j 


0, 


(3.2b) 
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ftRlcR ¥R% if ■ST 3RT3 
v fM% l u fH ^ l ich lafk 


abc 

j_ j_ 
Pi Pj 


P-. 


?CT?rs WT, fSrft^r, (n - 1) eft cisFcTTIT 1 1 


3<TO% : (3.1) % Hfcra^T (2.11) ftRiftxl WT SIRR g>RT I- 


.?.v 


dc 


a/ \L, + C. 


D%[ 


a/ 


ds s «/ 


«/ Ds 


A. p ‘ 

ds ’ 1/ 


(3.3) 


W ^nteai 1,2, .... , n) % gWT cTSTT i cT5F> cFft TR 


rfc fl/ /</5 + 2 C a/ V a 


PI 


^A) s p 

ds 


8 V 


'3ft p = 1 WSJT P = 2 , 3 « tifcTIT (3.2a){fRT fc$ vjiH il6 u l <=h<cl tl 


gC _JL ,/ 

Pa §<X + I/ 


1 


Ds 


E' 

^a- 


1 / 


Pa - 1 

f , , 1 

a = 1 , 2, ...,«; — = — 

P 0 P* 


(3.4) 


— = o'' 


W 3q%T (3.3) t tR 


I 

a=l 


rfC. 


— t' + 
cfs ^a/ 


'Sj/t 

V P a J 


’a + 1 / 


Pa- 1 


% 

b a- 


1/ 


= iU' 

<* J ? 1’ 


3T2R1T 


» fdC. 

x 


r . r 

a/ + g-i/ _ a+l 


p‘ , Jl J 

^cc/ ^ ^1/ 


Pa-1 Pa j 
^Tt^RaT ^ § J/; $ goir cfift cTCT i cRT «Rt <R 

dc x/ /ds - c 2 /pj = (j)/<^5 
(3.5)T^ (3.6)%¥t (3.2b)3mT?tclTl I 


(3.5) 


(3.6) 
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¥fo %o fEr^n cRTT 3TRo cfto 


^ c, 3TER # cTSlT c|?F C SleMHfl (geodesic) FT oft WT few 
^Tt (3.7) IRT f^TT ^TRrr 1 1 


(j) = 0. 

3qq% : 31eMH<l % fopr ?3f ~m I 


(3.7) 


You/ = °' (3-8) 

W oRS c u , 3TER FtcTT I off (3.2a) cWT (3.8) ^ # (3.7) WT FlcIT 1 1 

3.2 : ds/ds d s/ ds % ^cftlcMeh WTt 3FT t^FT^cT fcusii ^flcjl %— 


cTSJT 


ds/ds = 1 + 




ds/ds = 1 




(3.9a) 


(3.9b) 


: (3.6) t 3Tlt i )/ds RFT (2.3a) (2.3b) ^ tR ^ ^Ts (3.9a) 

cTOT (3.9b) W ftct 1 1 


1. faST, SIR. eft. cWT fwr, 3TR. FTf- : Rev. de la Fac. Sci. Univ. Istanbul, 1965, Ser. A, 

30, 77-82. 

2. fen,#. %. cTsrr fen, str. #. (xr^ivHitfiF) 

. . The Differential Geometry of Finsler Spaces. Springer- Verlag (1959). 

4. i%, %. #. crsrr fen, 3TR.. FTT. : Riv. Mat. Univ. Parma, 1956, 7, 79-88. 

5. fxrgr, #. #. : Tft-irg. ^ aftiRTET, TRyyv; fegfencRr (1962) 
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P(J h J 2 , .... J„)^t WRT TTg Xlftfelfrrff ^ 3TS5RR 


3TSrSEr^TcT%m»T, ^f. 


TT?r.T^.f% 


t, Wrard (30 3io) 


rrsrr 

ftsrr 

TJHrTHgT (3o 3fo) 

[m-^cfgsR20,2000] 


T7TW 

«iRSu<*)<j 'fiiujiciWTT -£f yiRichdi p (jj, J 2 , J 3 , 

wra MKlVH Idd^l fr^RTcTT % fgfosT SUd^cbdl TTTPif 
-aft TFJif WIT qr 3T^n^i ^IT3ff 3 eft Fft I ^ J t (i = /, 2, 3, 

4, n) i WT % TTTF^ 3?T ft#Td 3RcfT I 3Tfr TTTl^ #cfT W 

^ '3JT % I 


Abstract 


Statistical equilibrium joint probability P(J^ J 2 J 3 

and study in different conditions. By S. N. Singh, Mathematics 
Department, Dr. R. M. L. Avadh University, Faizabad and J. N. Mishra, 
Mathematics Department, Ganpat Shai R F. College, Sultanpur (U. P.). 


Statistical equilibrium joint propability for customers of type 
/ (i = 1, 2, 3, 4, ... ... n) are in service, is obtained with the help of 
Poisson distribution under different conditions imposed on total number 
of customers of different requirements. 


1. WTcRT 


FTST 1^T9twf [2 ’ 4 ’ 5 ’ 6 ’ 7 ’ 8] % *PT ^ ^cg 3ft SlisFJT % 
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TTo TT^TO R|?(raito fer 

srstot % srfftftfftr ftsR Ffft srt t tf^r hi u schI ^5T «i4T<j)ct wr 

ft 3T®RR to sft WHT eft 1 1 toff to*T % 313HH 3Tlft to W 3n^RxTT 
% Jllgefrf 3?t ft^T 31crT-31oRT *1T ftl T^? ft^i '5ITT M/M/I ftfftfr ft m ^PTRR ft ftft 
S ftto "5TCT M/M/S/oo 3 eft tot 1 1 ^ ^ yfto ^ 3TTo[^q^ 

arfftHTfiftto fftqfdftT E 0 , E,, E 2 ... E n 1 1 fttoft ft mR^cT -1 ^ ^ ^ft eTTetoto 

^rr tR ftrftr 'tot % i ftto yitoto, {/v} x rwn Pinilftid totor "srt ftftfftcr f i 

+ (U) 

0=0,1, 2,3,4, ) 


Wftol (1.1) ^T w 


p j = 


„-l 


R‘ 0 = 0) 

Xp ^1 ^ X .3 X, ; . 


1^1 f^2 ^3 


P 0 0=1, 2, 3, 4, ) 




Hi n ,^ 2 11 ,H 2 11 3 H,H 2 H 3 ....H y 

R < 00 

ftRTCR tour ft 1 5ntolT P {NO) =j} = P.(t) = ^ e x ‘ 

0 = 0,1,2,3 ) 


( 1 . 2 ) 


X ^1 X ^1 X. X., X* . « . X . 1 

R = 1 + + -2-J- + 0 1 ^ + +.... -^- 1 2 ^ + .. 


(1.3) 


to tor ftw % ftto % to ft ton to to ft wr % into (fftto to 
<st ^ \ 13 ft x 2 %) to ft^T ^5 emft to I rft <ft ftoto ^nftt f e \ % ftoj; R T tod 
%^ur-srftcTEj;^ft|i i V *J 

to ftptr yiftodi p (j , , J 2 ) tofftRdd toftototr-irnzr % 
ffttor *rto<ui eft ftgs tot 1 1 
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^Xj + Xj +j l Hj +j 2 H 2 ^) P (A » A) ~ A P (j\ 1 » A) + ^2 P (A ’ A X ) 
+ (A + l)ni p (A + 1 > h) + (A +l ) H P (A»A. + ! ) 

[ P (- 1 ’A) = p (fi’ ~ l ) = °-A = O’ 1 * 2 'h = O- 1 ’ 3 —] 0-4) 



'(A > A) ~ 


(\ Vi 






-[X/Ml + X/l^l 


J 1 


A 


(1.5) 


2. WIW 

3R FT 3FTTT % FJ? m fagTT 3TT "5% t W ^TSf « 3R5R ^ 

FTWEF t tfRT?R % TIFT X, , X 2 , X, X^t^TlIlTTRTl^ 

P (A ’A’ A’ -A,) 

"gRT wiI<3ychl<J TTTRT ^y«+n Snf^iTTT Pl^f^n ^TT T?) % 'Jiel jTR 8^ i ychK % ^ 3^T 

TT^5TTT8I^TtiT^|| f/ = l,2,3, .). 


offeror (1.4) <# ttfsttt $ ttpf tr^fft 1 ft ^fr t fent ^rr tt^ 1 1 • 


(x, + Xj + X 3 + + X„ + y,|t, +; 2 n 2 + / 3 H 3 +-+7>„) 

P(A’A*A>A> A) 

= Xj P^y, - 1,A>A> •••••/«) + A> P (jvh-'>b-in) + A P (j 1’ A’ A ~ ' " ' A ) 

+ + K p (A> h h --A - 1 ) + (A + 1 ) h p ( A + ! > 4 h A) 

+ (A + 1 ) ^ p (A> A + ] » A> •••■ A) + + (A + 1 ) ^» p (a* A’ A + 1 ) 


p(" A A* A* ••A)-P(A> '’A’ -A')“ 




y} = 0, 1, 2, 3, 


3TF % 


p(A>A*A-%-i - 1 ) = 0 

i = 1,2, 3,4, .... n 


(2.1) 



128 TTo T^o cWT Ti^o fa# 

3TgZRR- % 3TcPfcI ^ yiPjctidl^' Pinfclf^d WTF^t^T =Rt TTjJg 'diid'l 


Si 


00 00 


SEE 

j,=0 j= 0 j= 0 


Z Pfh’h’h’h ’■—’jn')~ 1 ^• 2 - ) 

/ =0 > ' 
n 

^cRf eft WIT 3W % 3TcTS n 3ITS3i WIT 3 tT| o^SIFT 'Iff 3<W ^T^ I 


3 TTTS 


a,V* 


k = 0 


5^ 

ii 

P\ 

y'i « 

• « 

• • 

« * 

M 

q 2 

P(j 2 , k) = • 

V 

• • 

* • 


• • 

('"*) * 


1 


e-W 


e'Vh 


-X /(A 

£ n n 


(2.3) 


ftw "Uplldd n W % WIT TcFFT I 3TTTS 

P {JvhbU h) = P l (/i) P 2 0 2 ) ^3 (/ 3 ) ^ (/„) ( 2 - 4 ) 

W#if (2.3) % y%T ft Wcb'<u| ( 2 . 4 ) fw -^q- #Tq_ 


p (j v j 2 , j 3 , u y„) = 


(\ Vi 




(1 V 2 A Vj 


m 2 


h 


\7 


_ 3 _ 

^3 


h '■ J 3 


Vi' 1 - 1 


Vl' I 


'H V. 

n 

K 

T? 

J n 


[ \/\i + X /u + X /u + X /yn right ] 


(2.5) 
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wi^nictt^fT "Sf '?^cT yiRiebdT 

n# yiujidwr if ^ tt yiFd^di ort yidT^ci wwr 1 1 13^-fe#, 

Iwfter MR ijcf ^ yfpwiarf mt 3 iwft uidf-fn yTfen mt ImIw wr 
ll 


3. 3ig^ fd^q ui 

^’1 + j 2 + y '3 + — • + j n ) < s < ^ (3- a ) 


mit trw yisMf Mf wssrr 3cp# Mt wrr ^ =ot 1 1 rms TtMTsf an% yi^M 

3173M Mf t3T freRT 3?ft 3W# fFT iRcT MTM 3WS W MT IwfaT 

M?f #HT I 

(A f h + h + •••• + i») = $ < 00 (^.b) 

qRchWdf % 3 T 5 PfcT iwfcRTT 



+ 1. J\, J, 


2’ J y 





srfWEcT ^^f3T#fftl 


J v J r Jy 


3TcTS yMl^u f (2.1) Mf 3 KR % fMWT Tf MI fcTUT MT RMcTT |- 

(j 2 ^1 + h ^2 + h ^3 + + J n ^») p (Jv h h h) 

= p [i\ ~ h in) + ^2 p (jv h ~ *> h* in) 

+ + K p [ivh in- 1 ) 


yilddidl (2.5) TRtwr (3.1) Mt RT Rjjg I 


yildcbdl P(j) <# ^?T j HTScfi tn Til ^ MI fedsRf |- 
P(j) = 'L P (jyJyjy ■■■■■!* Q 

j l +J 2 +J 3 + -J„ =J 


(3.1) 
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TTo tj^o HSU TT^o ft# 


= I P </,) P (/ 2 ) p 0 3 ) P (/ 4 ) •;••• P (/„) 

y, +.4 +••••/„ =y 



i* 

I 

, = o 

3RTS 
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%o %o ^tcTR, £(j§| cT^rr 3TR0 TTlRo 

r| %dft-25 

[smr-%F^2oa2000] 

TfTW 

^R§cT 'STT? 3 fe# cTgqcf % gcffa ^dcbcW % fcTET 3WfacWtT 
¥TH ~3nt ^Tf t ^ TJ°F ^TRT mRu||Jh ^ .hc^cI % WST # 3% ^STRcfr 


Abstract 

Some inequalities for a polar derivative of a polynomial. By 
K. K. Dewan, Harish Singh and R. S. Yadav, Department of 
Mathematics, Faculty of Natural Sciences, Jamia Millia Islamia, New 
Delhi-110 025. 

In this paper inequalities for a polar derivative of a polynomial 
have been obtained which generalize as well as improve upon a well 
known result. 

i. ywicHi cfsrr uRumfi ^ ^ 

HMI D a p (z) y^f§ld =h<dl % Reg a % 'SrfcT dilid n % ^§4^ p ( z ) % ^41 
3H<d < =bd'Jl 


D a p(z) = np(z) + (a - z)p'(z). 

D a p (z) StfiRF $ 3rflR? (n-1) ^\ft I 3fk ^ WTRT 3T=fcfieR ^ET 

wi t «r4Tfid ^rr 1 1% 

’ D a P ( z ) 


lim 


a -» oo 


a 


= p'(z) 


( 1 . 1 ) 
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%o tfro Rrs cranr airco tt^o 


puf «pr m | p ' (z) | % %' 3R fR sriH FtRT I 

max |/?'(z)| < n max \p(z)\. (1-2) 

1*1 = 1 1*1 = 1 

STHftofir (1 .2)B|chl u lfMd1’!i <4gMd % 3T33wW m ^f>T 04 Rd mR. u UM‘ 

I W$\ [ * ] ) 1 (1.2) *fw 3¥ izgK % fcRr mt I firafc Rri 

in 

3iq% srnrot 1%?^ |z| < 1 ^ff eft cT°f ft' ulRid 

ft aratw (1.2) eft 3?R dt§0T gRFJT ^TcffiT 1 1 TJffa % SfjpTR cPTRTT STTcTSTT WIf 
R ftc^ 5 ] % ftng f^TT % | z | < 1 if p (z) * o it 

max \p'(z)\<,^ max |p(z)|. (1.3) 

1*1 = 1 z 1*1 = 1 

% i arfcRSIl(L|d f*4l^3SefRTtl(1.3)^3mtW p(z) = a + pz" 

|a| = | PI . 

n *ftfe crrft cipft p(z) gSt ttof ftftt % Irtt | z | <; 1 ft if , 

^TR [I1] % Rprr % % 


max \p' (z)\ > % max |p(z)|. (1.4) 

1*1 = 1 Z 1*1 = 1 

ufawra afR (1.4) ft snftt ^fw p (z) = (z + i) n % %q; wi % 1 3iftftr 

clSTT 3T«ta <ft cft^T eRlft % IcTITmax \p(z)\ fcTOT 3fft ?ft 

l-*l=i 

max \p’ (z)\ >-■ J max |p(z)|+ max | jo (z) | l (1.5) 

1*1 = 1 Z ll*l = l 1*1 = 1 . J 

% ■yfdWI'fTd fen I 3rafftefi( (1 .5) | f SIT TrRl^l WT 1 p (z) = ccz" + p%fftlT 

^ | p | < | a | . fttfttftl 3 ! (^t ftt) 3mfw (1.5) ^tlt n^Tet ^tgqff p (z)sft ftftt 

%teTTT, ftraif 'plfti nft | z | < k, k Z 1 ft ft Hefted Rhdl ftft ffld Rhdl fe 

max \p'(z)\ Z — 2— J max \p(z)\ + min |p(z)| l (1.6) 

1*1 = 1 1 + k [|*| = 1 k |z| = * J 

VM^l^ <JTH 3?t 3nrRRiT (1.4) ^ft p (z) % fjftftl 3ldehelMt cR3 fa^Jd IftvJIT 

ifft fes ^traiT 
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kart «t§qcf % ggk araeFoR % p? 

Tjfo A. ^ p (z) =hlli n 3ST "ft "f^TO% R* | z | < 1 

chwRhi *rr k*kr wit <x%kn3;|a| > i kw 

max | Dp (z) | > | (| a | - 1) max \p(z)\. (1.7) 

1*1-1 1*1=1 


m mR u tfi igFis I afk (i.7># srcrlw a ^ 1 ^riw p (z) = (z - i) n % %tt otpi 
^tcft 1 1 TTSR [11 % Wft A c£r fHHfeifed mRuTR kt fkg fr ^STRl I # clfq^ 
% gcfk STctcfteTjf <# 3#W (1.5) 3JT k 1 1 

uto b. ^ p (z) klR: n «ifq^ % Rrck ^rR |z| < i ?f eft 

ctl^dfacfi 7JT kw WTT a % fcTtr | a | > 1 Tl% qf^TR 3TO I 3?R 3Wfw 
a > 1 klcf p (z) = (z - 1)" % %ir TI# 3<Rdt 1 1 


max \D a p (z) | > f x J (|a| - 1) max \p(z)\ + (|a| + 1) min |p(z)| l (1.8) 

1*1 = 1 1 i 1*1 = 1 1*1 = 1 J 

crsqrr ttsr [ 2] R ■srkr a w RrRtRfxT 1w I qft 3Rfw (i.6)qrr 

^qcf p(z)% g^r 3R^5eR cRi l^cT oFRcft % I 

n 

■JI^J C. ^ n % p(z) - c II ( z - z v ) % kt | z | < k *f ^ 
^t?T K^l cTt <qiwfc^5 R WIT cT’IcTIT | a I < k % RST 


max \D p(z)\ > (|a| - k) £ 7—7 — r max \p(z)\ (1.9) 

1 * 1=1 J = 1 1 + l Z vl |z|=l 

qRuim 3RTg% 3lR (1.9) R 31l4) ufacfcl p ( z ) = (z - ky %(dli > ydll^?fa>k 

w ^ksrsR wm a ^ p; pk % kriT Pmilcbd 

mR u iim fkg kk— 


3rkr 1. |z|<i3^‘5fqr'^ft3?R7jk8 

ktf ciiwRrdFi R RsSTT ft I a I < 1 kid - k 


max \DftP (z) \ > | (1 - 1 5 1) max \p{z)\. (1.10) 

1*1 = 1 1*1 = 1 

TTf #M fRg I 3 tR ( 1.10) dfr Uta p (z) = (z - l) n % fall I ^ 
8 ;> 0 
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%o %o 1% f§rs CT2TT 3TTT° 1TTT° ^T^oT 


fem\ 1. Ti? FT 3TTTfw (1.10)3 S=o3 eft 


max | np (z) - zp' (z)\ > zr max \p (z) \ 
]*| = 1 1*1 = 1 

3TSJofT 

max | q ' (z) \ > % max \p(z)\. 

1*1 = 1 > 1*1 = 1 

gq^eRI 3WfW 3 3TTlfW (1.3) 35*3 


max | q ' (z) \ > max | p ' (z) \ . 
1*1 = 1 1*1 = 1 

Sit qtfef %qRu||qWqRt 1 


^ WtQ l % Ww cf33- 

qifa 2. ^ p (z) n qil FT 1^3 \z\ < 1 3 <TTtf q# afft 'q3( 8 

i erikfe qr 3t3sr m #, | s | 5 i Tiftcr cfr 


max \D & p (z) [ > J (1 - | 8 |) max \p(z) \ + (1 + | 8 |) min \p(z)\ 

1*1 = 1 l 1*1=1 1*1 = 1 

(1.11) 

I 3fk 8 2: 0 % TTW p (z) = (z - 1)" % 'fcITT TT8T ScTCTft 1 1 

femft 2. ^ FT 3TTfe| (ui) if 5 = 0 ef cfT 

.. max \np(z) - zp'(z)\ > — \ max \p(z)\ + min \p(z)\ 

1*1 = 1 ' Z ( 1*1 = 1 |*| = 1 

3T0raT 

max | q ' (z) 1 > f \ max \p (z) | + min \p (z) \ 

1*1 = 1 z |j*i=i 1*1 = 1 

3TTTf33fiT 3 3i^fi|ehl (1.3)qRT<JMi|>l qvT^TTTFf 

max \q'(z)\ > max \p' {z)\ + - min |p(z)| 

1*1 = 1 1*1 = 1 1 |*| = 1 ' 
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oigq ^ % ggfa araoRcw % 

3I1H ltetl%^fhi)tc«<n%MR' J lH [4, Lemma3,k=l%%lT]^ir^?RT'^7T%l 1 


3lfo 3. ^ p(z) = c n (z - z v ) n 3TT clfTel # -QcfT *ft ^ 

V — 1 

\z\ < k A: > 1 cTSTT 5 3Ttf cliwfacfc tffaST WIT it | 8 1 < k ^rftcT eft, 


max \D s p(z)\ 
1 * 1-1 


k- | 6 | 


j v=I 


1 + |z v l 


max \p(z)\. 
1*1 = 1 


( 1 . 12 ) 


TTfWR ^IT |r| = k, 1 < v < « = ( z _ k) n Ig *1^ t ^ 

8 I> 0 

ftRifeci writer 3 ccifter ypei'-bd 1 1 


3^*1 1. ■qf^p(z) efitfs n W^|q^ftftrprfif|z| < k , 3 ^T 3 it, k > 1 

erar ufa s 3Ttf m mi it | s | < k writer eft 


max \D 8 p(z)\ > 
1*1 = 1 


»(*- | 8 |) 

1 + k 


max j p (z) | . 
1*1 = 1 


(1.13) 


mRuIW 3?fc (1.13) if 3TRft UfH=W p (z) = (z - k)" % %I1 TM leReft 

^ 'Hr s > o 


2 . yitfachi 

p(z) clftfe n eRT It 3lh a <£tf <?TTeTfefT HT TlfeT WTT it eft 


D a q(z) 


nap (z) + (1 - az ) p ' (z) 


\z\ = 1 


( 2 . 1 ) 


q(z) = z > ’/»(l/z ). 
m^eT y ^iRichi ^int 10 ! ^t 1 1 

3. 3riznf wri% : 

3lfo 1 last sqqfo : trf^FTT % aigSR clfT^ p(z) | z | < 1 if ^ 3lf 
It eft q(z) % 7TR | z | < 1 if it^t I 3Ff?T A 3iT W^TtiT q (z) if m 

max \D q(z)\ Z % (1 - |a|) max \q(z)\. 

1*1 = 1 1 1*1 = 1 


(3.1) 
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%o %o qteH, ?%r fm ctstt 3tko q*ro q-rqcr 

m y^filehl ^^3TWFft^ Plchddlll^ 


D a 

SRfffe|z| = 1. 


I a | 


D Wa P® 


(3.i) (3.2) w srak m 


(3.2) 


| a | max 
1*1 = 1 


^ 9 (I a I - 1) max |/>(z)| 
z 1*1 = 1 


D l/aP& 

1*1 = 1 I 

=Kll Rh | a | > 1. 

1/a % WT m 5 WT m, Ikktr % I 8 I > 1 , (3.3) t 


max 




l 

l 5 l |z| = l 

max D & p (z) 
1*1 = 1 


D 5 p(z) 


|5| 


- 1 


max | p (z) | 
1*1 = 1 


> ^ (1 - |a|) max \p(z)\ 
1*1 = 1 


(3.3) 


kHikrl^Rfffe|z| < i 

^ 31 2 qft gqqfe : MRcncq -ll % kJkR c(pq^ p(z) | z < | ^ ktf ^ q# 
WicTIT q(z) = z"p( 1/i) ^ |z| < 1 # kff (% q( z ) % *rR ^ 

| z | < 1 1? I 31W 3Fk B kT TOk ^gq^ q ( z ) cfi^ qq 

max |D 5 q (z) | 2: j x J (| a | - 1) max | q (z) | + (| a | + 1) min I q (z) I 

l z l = 1 l 1*1 = 1 |z| = l 

Wffo|a| < 1 


3T?f |3TT Ik 

max |Z) 8 q (z) | > |x J (| a | - 1) max \p(z)\ + (| a | + 1) min |d(z)|1 
|z|=1 l 1*1=1 |z|=I J 

(3.4) 

3T^3l^ft(chi %q?^Rcidl 



gcffa 3Tc(cbdMi 
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D a q (?) 


= a 


D x M P(?) 


(3.5) 


<*qlfi4) I z I = 1. 

(3.4) 3 (3.5) 35T ^ m 


| a I max 
1 = 1 = 1 


D X/*P(?j 


^ U|a| - 1) max \p(z) | + (| a | + 1) min \p{z)\ 
z 1 = 1 = 1 1=1 = 1 


(3.6) 


l/a% 'f^T£%|S| > 1, ^ (3.6)t 

V« 

^THI^TTlwffe|2| < 1 cTSTT|5| > 1 2 y<ta Rk^^STRTtI I 


max 
1 = 1 = 1 


> J (1 - | a |) max \p (r) | + (1 + | a |) min \p(z) \ l 

1 l ! = l = l 1 = 1 = 1 J 


Tlito 3 : q^crCITi ^ 3^m «T§^ p (z)3f | r| < A 3 cfitf Flct 

^ A ;> l,cTtq(z)%^^I|z| < 1 | A , 1 | A < 1 3 f I q (z) 3 yifa C 
sigcRT m 


max 


®i-i) 

v K ) 


D a g{z) 

a | > 1/A . 

3Tcl yAfil<*l % W fH<=hcidl I 


max \q(z)\ (3.7) 


v=i \ +r~, 1:1=1 

|2 V I 


° a q(=) 


= a 


D l/a P« 


cPTffo|r| = 1. 

(3.7) (3.8) <FT OTk ^ 


| a I max 
1 = 1 = 1 


D i/«P« 
ftcT7TT%^lff3f)| a | > 1/A. 


( 


1 


a| ~ A 

V K J v 


I VTT-1 max lp(z)l 

,= i 1 + '-v'’ l=l=i 


(3.8) 


(3.9) 



140 %o %o tt=TIT, ftf? cTSIT 3TRO Tt^To qT^cf 

l/a%WRqT ST^TT, |S| > 1, cTU$ (3.9) t 


max 
1*1 = 1 


D a p (*) 


k - I 5 n " l- r v 


151 k 


z 

J v= 1 


1 + Kl 1:1.1 


max | p (r) | 


TJT 


max 
1*1 = 1 


D a p(z) 


r k - I 6 1 ^ " 


Z 7~ 77 — 7 max l/>(*)l 

v = 1 1 + l-%l 1 = 1-1 


ftcikr craffip 1 8 1 > i. fRTT?3rfo3^T7?l7T^¥t75icftt i 
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3m © %> o |il^ rTSOTT 

JlTuid rWI 'HitSUch) foSTPT, TKTO oi|W faj^fatUlc-ra, 3?^ (mto) 


[srw-wgi6,2000] 


TTTW 

•ERgcf ^ ^5T 3^ 3?l^fe%c : tiwr 

3^rf ^ WfqcT 3vHT cTOT 3^? t ^cRT 3TT^fe cfcT ^fcTTO 

^^IdRcilf cRT BR ?TTcT ^TT 1 1 

Abstract 

On Laplace transform of matrix argument. By R. K. Kumbhat 
and Yogesh Shaima, Department of Mathematics and Statistics, Jai 
Narain Vyas University, Jodhpur (Raj.). 

The aim of the present paper is to establish two new properties 
of the Laplace transform of matrix argument and to evaluate certain 
integrals involving matrix argument by their applications. All the 
matrices considered are real, positive, definite and symmetric of order 
PxP- 


1. 3TCdcT4T 

L z [f(A)] = J etr(-AZ)f(A)dA = <|>(Z) (1.1) 

A>0 

W$E S m *TPT dA% tfcT WWm I RST A cWT SRIcR^, ¥RT tTOT 

B p x p , Z = [ 8 tJ Zy ] , trx = x 35T t^ = x% f¥facT ^ioR 

% 3T?f t % f (AB) = f (BA) cTSTT 

dA = d Ajj ^Ajj dA^ • •• d A p j .. dA pp 



142 


3TRo %o <p>T£ cfSTT 

cd^tjcichfeHicHcb, FRfrrSTT fiftd cfit ^idl % I ^ 

<Kz)^Fft 3 TSf^T/f(Z) > 

^cTTcTT I Stfgf R (.) <£T 3T«f t (.) =FT 3TOeft 3i?T, Xo *TH I x cfSTT Z «GT a#k 
Z = X + i¥, i = 'PT 

^FT MM3 % 6KI eFT efFcTRT oft) ^icbfdch fTR^cT ‘STSff^lcf ^5^t— 

W 35*T PlHi^hd M R u 1 1 -Hi' ^ 3TT^T9RcTT #rft — 
r,(P), F 0 ^a, -x 17 W /2 jz, \ t -U\^ ( p+X)/1 

0 . 2 ) 


L | T\--»*™ elr{ - BT) G W - n 

J p>q 

x a + min^.j > (p - i)/2 q 3 ) 

^5f "eilachl -gnT [ ’ 2 ’ 3 5 ’ 7 > 8 > 9] ^ 3TT^Z Hfed iM^TS WT 3)T *P3WW 
Wfl 

2 . 31^1 

3 T^r 1 : ^ 

M P )£ S X (T) cTSTT (( ) 2 (P)L g 2 (T ) 

* l*i(Ds ! (r)jr= fg,(!-) MnJr 

T>0 r>n 



. /, ( a, p, - A 1/2 ( T - U)A W2 | ; J?(p) > 


) \ 

' ;R\ 


, a 

\B + p\ G , 

1 p+u 


A(B + P) 


-1 


(P ± 1) A 

2 + a > a i > • 

by, ..., b s 


( 2 . 1 ) 



cl l '-cl ( WIRT? 
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% g, ( T) g 2 ( T ) % HFcTRT WURR 'HRWH Sf WSTT Wm& *pfcraT 

arpqrarft 

siMMfd : WT% 

^(P) = | etr(-PT)g x (T)dT 


T> 0 


cranr 


^(i 5 ) = f etr(-PT)g 2 (T)dT 
T> 0 


cfr J <t> 1 (r)g 2 (Drf 7 ’= J 

r>o t> o 

WMIeBeH^rsWal^ 1 ^ 


J etr (-T U) gl (U) dU 
U> 0 


S 2 {T)dT 


J < 1 ^(T)g 2 (T)dT= j gl (U) 


T> 0 


C />0 


I efr(-TU)g 2 (T)dT 
T> 0 


dU 


cTSTT 




- J g(U)^iU)dU 

U> 0 

2 : ^ 

M/(P) I <K r) 

^(f)iPi v - p+(p+ 1 )/ 2 ur p i/ + ^pi a 


r p (a) 


I A ( 7 ) 


V ( P ) = J IT ’ + Pf G 

T> 0 


1,2 

2,2 


A(T + P ) 1 

0+1) o 0 + 1) 

^ 2 7 - a + p, V + ^ 2 > 


P 


h(T)dT 


( 2 . 2 ) 


i?(a, (3, v) > ^ j- ^ 



144 3TRo %o fjcqj TTOT WTf 

OTdfo : % SgST* FT I % 

V(P) = J etr(-PT)HT)dT 

T> 0 


tAlll , J ep . ( - f r)t(z)rfZ 


r,( a > 


r>0 


ftfRrll' Plohcrldl %% 


v(/>) = fW / ^(-Pr>|rr v+p - (p+1)/2 Mi p |/ + ^rr a 


. (a) 

7 T > 0 


J efr(- ZT)h(Z)dZ 


Z> 0 


dT 


cErsw <qq<ri^F^(i3)%gq#T^r¥qT°i^^r tiH iHch i d^ qr 


v^) = I I z + pf G 2 ' 

Z>0 


1,2 

2 


/1(Z + P) 1 

- “ + p. v + < 4 -&l 

_ 

P 


h(Z)dZ 


i?TT Rlo&Ff 'Ji t rl I % I 

^I?TW : qfc FT Mfad 

d>(r)[ri v - p ^ + 1 )/ 2 urP|/ + ^ri g 


r>) 


X = ?»(“'- P - v - (p + l)/2) A(r ^ 


in 


= | T\ v + p-a + (p+l)/2 


a-p-v-fc+l) 



T^fgcRT 3TT^fe ^5T cTT'cfTH WTRR 
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r (a)|r| p- “G 1, J \at “ a + p 

p p 


r (a) l P | 


a -p-(p+i)/2 (7 1 ’ 2 AP~ ] a 2 _a + P = y(P)L ${T) 

X 2 p 


■ l a-p.-^y^-a + P =v (p)i .(KD 


(2.2) cRt ot|<4^d «h<'l t fT- 


T p a-p-v- 


J |r| «-P-v- 0 + l) |r + P |» G U 


. r , 1 L±J 1 .„ + P ,v + ^ 

X A(T + P) 2 2 

P 


2 \dT 


= r p (a)|P| 


c*?rrfo r (a, p, v) > 


a-P,^-a + P 


2 G ii* AP 


Wt 3 : ^ 


HP)L r p (p)|r + ^r a |r| a /!(r) 


H >(P)L MH 


<t> ( P) = J I T - U\ 2 x jFJ a, p, -A ( T~U)A Jv| \>(P + T)dT 
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3TRo %o ^ft% ^FRf 


R (a, P) > ^ 

HcT | % 

V(P)L h(T) 

W iTSTtf [9, page 1 73, 4.8 (i)] W tR 

V|/(P + B)L e~ tr(fiT) h(T) . (3 

(3.1) cTSJT(3.3) ^(1.2)WW#Tcfj^tR^trtri^| 

r p (P) j etr(-BT)\T+ A\~ a \ T\ a h (T) dT 

T> 0 

r pJfe+il / 

= J|r-17| . 2 x jFja, p, -A l/ 2 (T- U)A V 2 \y(B+ T)dT 

T> 0 V J 

B % WR *R P 133% *R ^RTT % | 

3?PI1 : RHT 

h(T) = \T + ^ | v | " V “ P 


<KP)I r (p).|r + ^| v “ a |7’| a “ v " p 




a - v, p - -fe- ± *) ■ , - AP ~ 1 


v(J*)£ |r + ^| v |r|- v -P 
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cwfleb R(a, P) > (p + l)/2 (3.4) 

1. 4>i&il44, TTo ^fro : Ann Math. Statist., 1963, 34, 1270-1285. 

2. 3# : Ann Math. Statist., 1966, 37, 215-225. 

3. %5TcT, %° : Ann Math. Statist., 1970, 41, 1091-1093. 

4. cT# : Ann Math. Statist. 1972, 43, 344-347. 

5. TJwft #?Tt, ^rfo ; J. Multivariate Anal, 1972, 2, 208-218. 

6. tto : Ann Math. Statist., 1964, 35, 475-501. 

7. : The Variance Information Manifold and Functions on it, Multivariate Anal. Ill, 
(Proc. 1st International Symp. Krishnaiah, ed.), 157-169 (1973). 

8. F2H1?, tto tnjo cTSTT 3 TRo %o : The H-fiinctions with applications in statistics 

and other Disciplines, John Wiley & Sons, New York (1978). 

9. HSnf , tto tttjo : A Handbook of Generalized Special function for Statistical and Physical 

Science, Oxford University Press, Oxford (1993). 
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j-i-mh cu<^ fiw fyjjui 


3TRo %o % 

Jlftld dVill uifiaUeb) %HPT, -jldKIilui (TFHo) 


PTH - 313^7 11 , 2000 ] 


HTW 

fH W ^ d^xRly /-Wf % xTR HRT 

MT H^«ff ^bT spra fenwli 


Abstract 

Finite triple series relations involving multivariable 
/-function. By R. K. Saxena, Chena Ram and Hoshiyar Singh, 

Department of Mathematics and Statistics, JNV University, Jodhpur. 

This note deals with the derivation of four finite triple series 
relations associated with multivariable /-function due to Prasad . 

uwicri- 

fH HHH 3JT 3^ /-Hx'FT cfT^ HRT IHt H^raf 

HTH cRHTT % I ^ mR u HH 3TRRT HTHRT H^fcT % 1 3T^T W cTSJT 3PHT H^sjf 
^tT ot^xi /-mxtH % yixicil % "STH HTH jcRAII '3TT H^xTT % I 

HHP [4] cRT ^ p; ?H 'dp'Tk I-HicR PlHdd TTiTHlftcT 3HcT 1 1 



1 _ j 0, " 2 : ” 3 ; " ■ ; °’ M r ; ( m '> n ' 

r J P2> Q 2 » ^3> ?3 > • • • ’Pr » » (.P ? ) * 

[ Z 1 

(»".»"); ...;(w (r \ « w ) • 

x •••;(/ ) » ? (r) ) ' 
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3TRo %o %TT TT>T cfSIT 






/-tfieFT cfTFl TTRT f^T W-€T 
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*3 

n r 

7=1 


' - V + X p® >1 

1=1 


?/• 

n r 

7 = 1 


i - b r] + E Pw *, 


( 3 ) 


fw W % fSfilf ajfafcrl, ex®, p® a® , p® ( i = 1, ..., r ; Jfc = 2, ..., r ) 

cliw^wrni.la®, p® (/ = l, ...,/•), a iy ., b kJ (jfc = 2,..., r) Tfe 

l«rar^FR?Tii»® «V®9®. O' =1, ...,/■), ft, A, ft '(* = 2 , ..., 

ti 0 < t»® < g®, 0 < h® < p®, ft > 0, 0 < n k < p k , ( i = 1, ..., r\k = 2, ..., r ) . 

(1)3 ^rt^t^fcr, crar^prto 7-qTeR % mr c^ttq; wr^ [4 J 


(i) 3 «(§iif&ra cf%ii -yHicfiei TjtjfcRrr 3Tf3nT3 #ctt I 


^r 


argz ( . 


< -z A. n , A { > 0, i = 1, . . . , r ; 


OO 


A.. 


OO 


(0 


(0 


(0 


0) 


(0 


>• -s «; - 1 <*; + z p; - z p; 




7=1 . 0) . 

7 = /i +1 


7=1 . (0 Al 

7 = 72 +1 


+ 


V « V » 

Z a 2 j ~ Z a 2y 

7=1 j =n 2 + 1 


(« 


(0 


^3 


0) 




' 00 • ' oo 

Z a r/- Z a rj 

7=1 7=« r +l 


J 

\ f 


Z a 3 j ~ Z a 3y 
7=1 7=«3+l 


+ . . . 


0 


92 00 P3 00 q ' oo 

Z Py + Z p3y + • • • + Z P,j 

7=1 7=1 7=1 


Vi e { 1, ..., r}. 


( 4 ) 


(l)3w 2 = w 3 = ... = «,_, = () =p 2 +p 3 = ...=p r _,Wft = ft = ... = ft_! = 0TTS3 
ITT ^T? sftcrratcf cTerr ii-Wl 3 cT^T % I 

vRuim 


<461 ITT PlHifebd BigoT TRicRf T^ltlMrt Bb<ll 'Jtlcll % I 
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SfTTo %o TFT cTSTT ?lf?WT< fa? 


WHRicR 


y y y (-^U-AQvC-n 

la la U l v l H 

W” 0 v = 0 / = 0 • ’ 


^ 0 , n 2 + 4 ; 0 , n 3 ; . . . ; 0 , n f ; (m\ n f ) ; 

+ 5 , ^ + 3 , P 3 , ^3 , . . . \ p r , (J r l (p \ q f ) ; 


(m", n") ;...;( m (r) , n (r) ) . 1 


x (p",g"); q (r) ) ' 


*, 1 


_ j°> /i 2 + 4 ;°»« 3 » 0 , 

ft + 5 > ? + 3 ;ft , ft ; p r ,g r ;(p',q').. 




(?”.«”); ...Up'' 1 , ? w ) 




^ of = a + 5 - cT^nfcR 


= ( 1 - a - v - /; 0 ', ..., 0 «), ( 1 - c + a - u ; 8 ' - 0 ', ..., S< r > - 0 to), 

(l - c + b-u-t; 8 ' .... 8 W -*W), [l -6 - v; f, .... ^ 

( fl 2 y «' 2 . j , a "v) Up2 . ( 1 + </ - N + v ; 8 ' - 0 ' - f , . . . , 8 « _ 0 W _ ^ ^ 

(* 3 / ! “ 3 / > cc" 3 y <*' V) 1>P3 » » («r; ; «Vy >•■•, <$) , ; 





B 1 = 

(^•P' 2 y.P" 2y ) U2 ,(l 

- c - 

u - v - /; 

5', . 




(d + M - « ; 5' - 0' - 

5 * • * J 

8 ®> - 0 ®> - 

*®>) 

| > 




(b + P-a-t;Q'-y, 



P'37 

. P’V r 5J ) 

^ 1 , 93 ’ 


’( br J ; P r J’ P^i) \,q r 

•(‘"y 


...;( 

,7 ’ 

ef’L"'; 


£, - 

(l - a -M; 0', .... 0®>), (l - 

• c + a - N 


; 5' - 

0 ', . . . , 8 ®> 

- 0 ®> 

(> 

- b-M-P ; <K, ..., (fr®)), (l 

+ b - c - 

N; 8 ' 


,...,5®>- 

♦»), 

( 

a 2j> «V a " 2 y) 1>P2 . (l ■ 

f <7; S' 

' - 6 ' -f. 

• * * j 

8 ®> - 

.. 0 ®) - 

» 

( 

a 3y - a' 3y , a" 3y a"' 3y ) ^ 

9 • • • 9 

( a r/’ a r/» 

• ■ • J 

«8) 

kp/ 


( 

a /’ a 7 ) up- ; • • ■ ; i. a ¥ > a ) r) ) i, P (r) ; 





f, - 

(* 2y; p- 2y , p-v)i,, 2 . (1 

- c - 

M - N - p 

; S', 

• • * J 

5®)), 


(* 

5' - 0' , 5 ®) _ 0W 

- 

),(*-«; 

0 ' - 

f. • 

. . , 0 ® ) - 4*®) ) ; 

(‘3/ 


■(Kj 

, P r y , • • • , 

* 9 ) 

U/ 



(*'/■ 


ll,9® ); 







'U'tJcrH (5) PlHifcbd ^I'fcloi^f % 3Trr4'd c^Sf %— 

8® > 0® > <}>® > 0, 5® > 0® + <j>®, A ( - > 0 
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3THo %o ^F^TT, %Tf TFT rTSTT 


arg Zj I < - Aj n , V i e { 1 r } , A,3tT (4)^RT qlTSITftcr fcfvTT ^FfTcfT 


fSrftef ^chcn 

y y y ( - M\ ( -_N\ ( -P ), (a) v + , 

io , = » ; 0 m!v!,! 

O, n 2 + 3; 0, n 3 ; . . . ; 0, ; (tm', m') ; 


Pi + 5 , q 2 + 2i Pi , qj l ■ • • ; p r , q r \ (p q ' ) ; 




»W) 


^jsAZ+Ar+p , a . j°> «2 + 3;0,« 3 ; ...; 0, w, ;(«',«') ; 

1 ' M Pi + 5,<l2 + 2;p 3 ,q 3 ; . . .; p r ,q r ;(p',q') ; 


(«",»") »«) 

• x 0>",V'); ...;0> (r) , ? (r) ) 

^rf=a + 6- c ( 1 3yTfe cTSTT 


' Pi 
z„ 2 


^2 = 1 - c + a-u- S', .... 8 W , 1 -b -v; f, ..., <|» (r) ], 


(l - 0 + 4 - u - <; S' - f S« -♦»), (a,,, <x’ 2y , 

(' + « - 4 -p + <; ♦' ♦ <r) ), (l + d- N + s; 6' - f 8 (r > - 

(«3,; «' 3 ,. «v «r„) («„; «•„ a«) 

(“>• (-f*. 



^CfBRter 
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Abstract 

Distribution of heavy metals in sewage irrigated soils. By 
S. G. Misra and Dinesh Mani, Sheila Dhar Institute of Soil Science, 
University of Allahabad, Allahabad. 

A profilewise distribution pattern of five chief pollutants viz. Cd, 
Cr, Cu, Pb and Zn was studied in experimental farm of Sheila Dhar 
Institute of Soil Science, which is being irrigated with domestic sewage 
water (containing' detergents, cosmetics etc.) for the last two decades. 
It was observed that except zinc almost all the four heavy metals 
accumulated much more on surface and sub-surface layers (0-10 and 
1 0-20 cm. depth) than other lower layers. Sometimes at 20-30 cm depth, 
these heavy metals accumulate at higher concentration but at 30-40 cm 
depth or beyond, the concentration of heavy metals was observed in 
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least amounts. The distribution pattern was almost alike in both total 
and DTPA extractable concentration of heavy metals. 
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Wf anf^RT fTH clSIT *TRT % fer feficb 

Tfto T^fo ^HT cTOT 3 TRO TJjTo 

’ri^RT TOT WfisUdbl fe^TFT, §HKWU| oiim fa sg faiakrW , (TRo) 

pnF-%^ 22 , 2000 ] 


TOI 

TO?T 3cTTTO TOT TOScT FT fTOR fe?TT TOT % I^RT^f 
l: ff T T ^ I, 3MTO ^PT % WJFTcft 1 1 fTT 3TOTO 

3 3 ?ro to arrfere ire ^i fQ^fcra I, FfeiT ^ ^ M % 
afhc arafa 3 tot Ffro stcft 1 1 fefro totto! % %t 
wt^hd ^ef tot | 5 r) t? aftr <ft% arfe^vR- qR^rfuid to 

f i ^r fSiftr ^ wwwcbdi % 3&*r % totsto 

fror tot 1 1 


Abstract 

A deterministic production inventory model for time 
dependent deterioration and demand. By P. N. Gupta and R. N. 
Agarwal, Department of Mathematics and Statistics, J. N. V. University, 
Jodhpur (Raj.). 

This paper deals with a production inventory model consisting 
of a linear trend of demand, the production being proportional to the 
demand itself. The study includes time dependent deterioration of the 
product, allows for the shortages and the demand during the period of 
shortage is accumulated.. Approximate solutions are obtained for the 
various quantities involved and their optimal values are calculated. A 
numerical example is taken to illustrate the effectiveness of the method. 


wraRi 

TTTH eft ^TRWT3Tt 3>T 3T®PH eR^ % fair TOt % 3^5 tffecT feFTOcf M ^ 

1 1 3r fasft % 3^ iw % ^ tot? ^r?f sfr i wt % inner m faenr 
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ifto T3^o gHT cTSTT 31Ko TT^o 3TOcnH 


fe) feT cWT nTT 3Tfc <JcMI4H % felt n^TR IRcRr ^TT% fen hUci) 351 famfud fen 
wi feg ciiwRicbdi nf 1 1% ^ 3tnf WT^f 3# iqic^f li frcr nrt sm?n =ft 3fei 
fe^ 14 J% fen fercf tm 3fen % m 3 wth! % fra m feera fen i nft crsn 
% ncfera nrargfeif tR $ra % wm 3rl 3 tr Tfer fen I crrf 3f snfe crsn fefer^ , fen*- 1 °1 , 
WTim grasraricT*- 11 ^ nfer nsn 3nram^, w crsn *FfeR^ ffef % fefer fra ^ 
% rasr wfl TTTScfr 3>r 3 tsrr fen i fm nsn nrar^ ^ ran fife fef rar 3rsqnn fen 
*rafe nferat nsn wfel^, ^jra crsn ^rt^ Tjci ^r ffef^ % ran ^ Hfer rajfn nrr 
3 tsrr fen i 3^fn^ 13 -* } mci s=R-3nfer ran sr rac fern fen i ftfen nsn W 8 -' 
% nscft ran % wr raeRpt nfcPjf^ ntfeff fenfer fen i < *jfen crsn ^rr^ % sraifn <r 
^ 1 fra ni 3n| nrei^tO % nffefeife (exponential) rara i g frarf^ 12 ] % fral eft 

crsn sraft ran n5l srfenfl nfe gn; raser nn fernr fen i fn 3Tsran ft fnft rarar 
nr ftlft snfer fra nil fen % i 3cm ^ n?l f* raft % nragracft f 3ift fttn raw mr ^rct racin 
1 1 nrfraft 3ft^ftnft3fftftTn% feft ftnf sft 3rgnfn fl nf ti ftfer nrr feftran 
nrfen nferefeftf nfe fen ran 1 3fft fgcm nmftt eft nram eft nf % I 3 rt ft stsrr 
fe nft ftfeer 3ft fgrar ^n ft nj3r rafereftn 33i^< u i ' 5 Hr n^gn fen w 1 1 

cficwi^ nsn Tfen 

nrn ntser ferifer ^qnT3Tf nsn Tfernf % snsnnt nr ferfer fen ^rt I- 

I. feT c(T qFt Chemi D(t) = a + bt % WT 3 t > 0, a cTSJT b 3RR f, 

a > 0, b < 1 

2. 3?7Rn <^ p(t) = kDQ) l^rit ^(> i) 3 rr: | n?n p(t) > D(t ) 

3- IRT = (3 1 1 ferfif p 3rg7 % 3?^ 31c?RT I 

4. i (t) = mR wr t > o nr 

5. s = srfli^cnT nrH^cfi 

6. Z = 31yRc1 3ii^| 

7. c = ’sifeF n#r ^pf % fei wm 

8. d c = nfcT §<*31^ nfn imn irm rfrt 

9. h c = nfn ^rrf yfn ^t| wm mer ^tfici i ^ rrct 

10. s c = nfcr |^rf 'srfrr fgrrf rw RFicr 

II. d c = = t x + fj + t, + t 4 
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12. K = cR ' m ficT 3ffcRT i^q- 

'iftldk ^rllchiUI HSU w 

wr t *r rtr ^ *<R i (t) qft dwilcict) q?rr irHifavd 3raq*r srt 

froi^r M I- 


= P(t) - D (t) - p/./(/), ()</<;, 
= -£>(/) - p/./(o, 0 <t<t 2 


^r = -D(t), 0<t< h 


( 1 ) 

( 2 ) 

(3) 


™ = P{f) _ D(th o <t<t4 (4) 

yR^^f *T5R <jcmi<vi eft t = 0 %qiq^C?tcfT| 3^7 t = tl cRF^TcJTgcfT 

1 1 ”*i5R RR S ^TTeTT I, 3371^3 qicfT 1 1 3q RT3 cTOT ^RT qfrf % # WI 

RicT ■gwl rr RZciT rim t^TcRif%t = t2 t R^r?g : r: ^rrar i q rto % 

^ ¥ttft 1 3rh: t = t3 to qq> r% 3 #cft Heft 1 1 qr 331144 53: ^ ^terr I 

3lk t = t4 ^IcJ, W t, RW fo fpnjrif ftaell Rjjf ftqj -^f | sfrl 54: ygq qgf ff 

^TeTT I FTRT 3&?q S, Z, K, tl, t2 t3 cTSTT t4 % fSePT RR m RR3T 1 1 3RT ^ cfoRfT 313RT 
f^Fl ?tcfl % fqpg TO % RTR RSdt 1 1 f^FR Rf t »1 % IcT^ q? qf<44 TSeft 1 1 P(t)33TD 
(t) % RRf RiT 3M4l J l qR% RT RRf FFftqRR (1), (2) (3) cTSTT (4) fdHikbd TOT STRR qR^ |- 


+ p(/> . 7(0 = (k - l)(a + bt), 0 < / < /j (5) 

+ (3(0. /(/)=- (a + bt), 0 <t<t 2 (6) 

^- = -(a + bt), 0</</ 3 (7) 

«WT ^- = (k-ma + bt), 0<t<t 4 (8) 

RtftqRR (5) q* 3R t- 
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2 2 
£L £L 

I(t)e 2 = J(A - 1 )(a + bt)e 2 dt + c 


P % ffifta cfSJT dtxKcU ‘ETRrf 3^§TT cTSIT 31oRfic?R ebi-l iFf 

witarl- 


1(f) = (k - 1) 

7(0 = 0 ^7 = 0 31cT:c = 0 

7(0 = (k - 1) 

7 = /,-qR 7(0 = S,3RT 

S = (k- 1) 


L + *f 

+ c 

( 2\ 

i-4 

2 3 8 


l 2 ) 


, i/ 2 c$? b P/ 4 

a, + T- 3 - 8 


0 < 7 < 7 , 


6/ 2 apo 7> PO 

or, + — - - — - - 

1 2 3 8 


WhW»J| (6) % Irf'% 


J(*)f 1 + %- = - j(a + bt) 1 + -ly- 


+ c’ 


MT^tcTr! I WcrHch^l 


7(0 = - 

1p> t = t2 % fcTtT 7 CO = 0 


at + kL_9Sl_bjl 

2 3 8 


H- C' 



l 2 ) 


c = 


at 2+ 2 


b? 2 a$? 2 b Pf 4 

~T~ g- 


3RT: 

7 (0 = — 


\ t+ bt_°§l_b$L\ 

+ 

bt 2 a$? 2 b pfj a P t 2 2 b P t 2 ? 

2 3 8 


L atl+ 2 3 8 3 " 4 


0 s r 5 (, 


7 = 0 %1enj;7(0=s 


(9) 


(10) 


( 11 ) 



TPTO 3 Hf 3 RT fRT rfSTT i^FT % fcTIT ftgficfi H Id 4 ^ 


173 


bh afitl b 6 i. 

:. S = at, + - 2 


2 2 3 8 

f = 0 % fair ?Rf /(*) = 0 % Mcb<u| (7) % ?cf % W ttcTT I 


( 12 ) 


/(O = - 


a/ + 


6 ? 


0 < t < U 


(13) 


/=f 3 ^rt 


Wf^M( 8 )t 


I(t) = - Z = - 


m = (* - 1 ) 


»'3 + T 


a? + 


bt 2 


+ c' 


(14) 


t = / 4 *n:/(0 = o ^rt ^ m 


, bt 2 , < 

at + — - at^ - — 


1(f) = (* - 1) 

g?:t = 0 % feTXT / (/) = - z 

Z = (* - 1) 


0 < t < t A 


at 4 + T 


(15) 


(16) 


Wflq*C°T ( 10 ) W ( 12 )%ti^m 3 PG 5 RI W FfcTT t cf? W W 

f bt] a$t] b 1 bt l °P r 2 b 1*4 

(^-Dh^-f-Tr^T'T'T 

y<-0<M u l (14) cTSfT (16) % cT8JT % H4*l 'jft W U*SF>R % 


(17) 


2 \ 

bt] 

at 3+T j 


(k - 1 ) 


K 

*4 + T 


Z\ 


(18) 


3Torflr (0,T)%%lT$l*i cTPTcT% — 
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Tfto T^fo iJHT cfSTT 3TRo T^o 3BTcJTcT 


= 


J p /./(/)<* + j fit.I(t)dt 


= d. 


jpr.C* - i) 


, b? a$l_ b p t 
at + ~2 3 " 8~ 


dt 


JP' 


r at+ bl_£^_b^_ 

2 3 8 



ap4 

b p 4 a p? 2 f 2 

*PV 2 ' 

1 

[“'2 + T 

3 

8 “ 2 

4 J. 

1 

1 


= d 


•K 


/(*-!) 


atf + b -f 


b fit - t‘. 


dt+ 1 1 -afit 2 - + afit 2 t 


.2 A 


( .} l 4\ f 3 


(*- 1 ) 


at\ b ty 

T + ~8~J 


a t 2 3 b t 2 


4 A 


6 8 

araflr (O, T) wt % IcTtt tm ^1^1^ ctftct I- 


J J 


= A 


\l{i)dt + J /(;)<* 
o o 


dt 


(19) 


= K 




at + 


b? a pr 3 Z> p/ 4 


1 '2 

" / 

dt J 

- 

1 — 

O 

- V 


at 




+ 

btj «p4 

#£% + ■" — 

i P^ a fit 2 1 2 

*p^Y 


l 2 2 3 

8 “ 2 

4 JJ 


dt 


= A 


(*- 1 ) 


a A 

~n~ ~ ~4o 


2 + 6 



wr snfsRT ire ctsut ^ % f^ir frofts? 
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\ a ? 2 bt\ 5a p4 11* f»4 

+ [~T + T" 12~ 6Q~ 


srarfsr (0, T) % IcTt^ %- 


= S C - ]l(t)dt+ ]l(t)dt 


= s / 3 at + — dt + (k - 1) j* 4 f - at - + at + dt 

C L o I, 2 J J o v 2 2 ; 


“ ( 2 3 \ f 2 3 

at bt] at bt. 

= s < [-T + -T + <‘-'>hr + X 


3Tcf: Hid ^ idO/fcl afltfd efHId 

k = mm eiPM + ire wm + reel ^rt reps crerar + hfrt 


/ 3 4 \ / 3 4 

p p</ af, bt, au 3 bu 

-~T *-¥ “-Xt’tMt^T 


h\ (at 2 . bt] aty] b$t] 

+ i «-'n-r + ir--u L --w 


at\ bt\ 5 a$t\ Mb $ 

~Y + ~Y ~ 12 “ 60 


5 \ ( t 3 b t] 1 a ^ ^ 

f -r + x + »- 1) l-r + -r 



Tfto TJ^o JHT cTSTT 3TRo TJjTo SnicflcH 


'tfFId MxrH K%^R%'^gdH HH %tcTq; 


M.O TOT f >0 

a/, ar 4 


t% /, + t 2 + t 3 + t 4 ^ yfriwifnci l«hiii srr % 3fk k t crsn t 4 wh % 


■^r t Sf^: (17) T^cT (18) £ t 2 % *TH t 3 % % WT cTSTT t 3 <# t 4 % 

44) % 4?\4 yfd^lpqcl <+><-) % «II4 Icioi v5|T 'HeficTT %— 

^ r=r . +t 2 + t > +t 4 

dT . dt 2 dT , d h 

St 1 dt x dt 4 dt 4 UJj 


t t cTgrr t 2 %^TFTgT K 3iw= 3T e)chfcid ^ m 


?- -4 (i + $) J-U 


dt \ T 2 l dt \ J T 2 


( 3 , 4\ 3 4 \ "I 

a/j bt { at 2 3b £} f dr, 

x[ < i- |) [— + 1 -j + [— + — I X 1 + — 


i , t _ J_;> . *'? 1 . f «4 “ 4 ) <*! 




l 2 6 12 40 


5ap? 2 »*p 4 H ( dt. , 

U 3 12 - 60 J * 1+ x 

V I 


1 2 3 8 


(A - 1 ) 
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3TTfgcT % felT 


+ 

2 5 a p 4 116 p 4 l 

a U + i - — - — - — rr — 

l> 

1 


l 2 2 3 12 ; 

*1 


(24) 


dK 


C f <V 

dt 4 T 2 [ dt 4 


H 

T 2 


(*- 1) 




, iiT 

3 « , 


/ 3 4 \ 

a 4 3*4 

v ~6~ + ~8~ 


/ J 


<V 

,+ sJ 


(fc- 1) 


a 4 6 /{ a p 4 A 

T + "6 12~ ~ ”40" 


.5 A 


[°h *4 

CQ. 

114 *4' 


f. *>} 

k + x- 

12 

60 J 

X 

1 + d~ 
l 4 y 


fa/] *41 


u t »4i 


f, ‘M 

IhWj 

+ (* - 1) 

l- + Tj 

_ 

r^J 


i 

+ T 


btl 


at 3 + T 


du / 


at A + bt A 


3^«4)<WJT(17)$ 


(k - 1 ) 


, 6p4 

a + bt x - aPq - —z~ 


2 b P 4 

a + bt 2 - ap^ - 


<*2 

dr. 


(25) 


<*2 ( *' 0 


2 *p4 

a + i/j - ap/, - - j— 


" eft, 


2 *p<P 

a + bt 2 - ap / 2 - — 2 ~ 


(26) 
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tfto TJrfo iJHT <WT 3TRO T^To OTMTcT 





(k - 1 ) 





+ 



s*p4 

3 


12 ) dt x 


( 28 ) 



WT 3TTf%Tcf fHT cTSTT nf*T % feT ddildd Ml'd^cft 
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( du\ 


1 + 


dt. 


H 

T 2 


(a A A? 

3 + 8 


(*- 1 ) 


(A - 1) 

a b ^ a pfj b (3^ ^ 


<A »£ 
6 + 8 


J J 


1 + 


d h} 

di 


12 40 


2 ,3 

a t~ bt 2 

5a p^ 

116 p4" 


r , 

l- + - 

12 

60 J 

X 

1 + dil 

K 4 J 


r aJ b_ £ 
K 2 + 6 J 


+ (k-l) 


'a_i b_£ 

V 2 + 3 


1 + 


dt^ 

dt. 


hi 

at 3 + ~f 


,2 1 


f 2 

-jf + (k - 1) ^af 4 + bt 4 


= 0 


(29) 


(26) cTS3T (27) ^ ^ 1T^ ^ % HRf (28) cTSTT (29) 3 yfd*3WRT I 3lfc 

cl^ % (17) cTSJT (18) H%cl tj, t 2 , t 3 tWT t 4 % $gM -qpff % fer lei fe^ r^T 

^cf^l I cTST (21) t K ^ RH nfMfel fen ^ 713*1 1 1 S,Z cim SrafST T% 

fSeFT HPff 'tft mRm^TcT fen 3TT 713131 1 1 


TJcR ^T?7TJI 

3 n^ fensi nraeif % % fei; n 3 > uiRw* a^rsi'n ?ei fen 

^rraerf % % fe*r?r fel nir t? i nra mR^iim nK u n«t«&tn 3? Timt 3ctencfl 
% gi <pr 3TlW TJc3 k, a, b cTCTT P yl3eil 3^5 % 733 35^ 1 1 au^il^M 3? 3ilnd eilMci 
'tfl arm HFirr % titst # *je3 3 ife % 733 3331 1 1 

Rwf 

^rrger aianm tjc^ 1333 anfei ' c ff T r 331 ira % wsr mci <j*n nisei ayR^d <**<11 % I 

^nr 3 * si3ei p, fei 37 nraei a,Mb^ amr^n nraei 33 f^i 3ifei eiidd tR wra 3$i 
trftm 3>R % fer RlSel 3ll "sgan-^lTR fea % "SRI Rk fen W cl^nK 3? nisei 
nraef b tt 3 p 3 ?) afeji 3 i 3 ei a nai k % afer aifaai tfe-i^ei nm 1 1 a? w ' j ii6i 
% fe 733H efFtcT % 733 TfTST 31?3) 77313 *f % fief 3 hI^ci eiinci i?I71 el3ld 31 3?ft 
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tfto 5 ht tranr stro t^o auraier 

efPIcT oft geRT 3 3lfl^ cfaft $ 1 1 3TPt cffi 3TSRR (syochastic) cTSJT 

% 3 f?P3T *R*kTT 1 1 

WRUft 1 


3 MTcft % f>R aftacl KtR a , b , k , p^TSJT fafasl cRT 31^ 


a 

■a 




S c 

Bi 

dc 

K 

200 

.2 

105 

2.00 

.005 

10.0 

1.00 

3.00 

153.910999 



105 

2.00 

.005 

10.0 

1.00 

3.00 

171.655043 

EH 

D 

105 

2.00 

.005 

10.0 

1.00 

3.00 

189.399086 


El 

105 

2.00 

.005 

10.0 

1.00 

3.00 

171.655043 

250 

.4 
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2.00 

.005 

10.0 

1.00 

3.00 

171.663276 



105 

2.00 

.005 

10.0 

1.00 

3.00 

171.671509 

250 

.2 

105 

2.00 

.005 

10.0 

1.00 

3.00 

171.655043 

250 

.2 

125 

2.00 

.005 

10.0 

1.00 

3.00 

187.432890 

250 

D 

150 

2.00 

.005 

10.0 

1.00 

3.00 

207.155200 

[ 250 

El 


2.00 

.005 

10.0 

1.00 

3.00 

171.655043 


2 




10.0 

1.00 

3.00 

197.982086 


.2 




10.0 

1.00 

3.00 

224.309129 


B 

105 

ESI 

.002 






MM 



.005 




171.655043 


El 




10.0 

1.00 

3.00 

171.657329 

LifL 

B 


ES3 

■9 

05.0 

1.00 

3.00 

169.189803 


MM 

105 

Jjgjl 


10.0 

1.00 

3.00 

171.655043 

ESI 

a 

105 


m 

15.0 

1.00 

3.00 

174.120282 • 

mjik 

B 




10.0 

0.50 

3.00 

138.045890 


B 

105 


warn 

10.0 

1.00 

3.00 

171.655043 


B 

105 


■a 

10.0 

1.50 

3.00 

205.264195 

250 


105 

2.00 

.005 

10.0 

1.00 

3.00 

171.655043 

250 

.2 

105 

1 2.00 

.005 



6.00 

171.670820 

250 

2 

105 





9.00 

171.678709 
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feMT W Backlog 

cri 1 4 1 cl Deterioration Cost 
Hid cFST Inventory System 
<ScMiqd Production 

crlHld Shortage Cost 


MV\ Demand 
SIK U ! elFRT Holding Cost 
Stock level 

WNH cTFTcf Setup Cost 

HicKjrH ^TPF) oTFRT Inventory 
Carrying Cost 
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Bern ^/ atfwc rren syjsro rpgcsta 
3Tqfe?Tf 'ST^Tf 

■Q^T. TJ^T. cTT3? CWT ftf^cT fiTR '■K^a 
ilf&lcT TTlfejcft f^THR, ^RWU| 6UW id^RfiflcTO, ^ISPfT (<M^aR) 

fSHH — ftizm 10,2000] 

■RTTW 

TiwTR ai^srcer sfr tot 3RT #cr/3rfwr ^ <smiMct 

3 3T?f-3mRftd 35^ hffchr 3 t #5R 3WRddf ]J3tT TOFT TOTS % 

#pr 3RT TOT TORRTTO W 3THRR fWT W 1 1 

Abstract 

Steady free convection flow along a vertical plate in presence 
of heat source sink and transverse magnetic field. By S. S. Tak and 
Rohit Kumar Gehlot, Mathematics and Statistics Department, Jai Narian 
Vyas University, Jodhpur (Rajasthan). 

Heat and momentum transfer in case of steady free convection 
flow along a semi-infinite vertical plate in presence of uniform transverse 
magnetic field and heat source/sink have been investigated. The 
governing boundary layer equations have been solved by taking series 
expansion ofthe stream function and temperature function. The resulting 
ordinary non-linear coupled differential equations with the boundary 
conditions have been solved numerically on computer, using shooting 
technique. Velocity functions and temperature functions are shown 
graphically. Numerical values of functions which correspond to local 
wall shear stress and the rate of surface heat transfer are tabulated. The 
effects of magnetic field, Prandtl number and heat source/sink parameter 
on skin friction and surface heat transfer have been discussed. 
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T3^T. gg. clTcf> cTSTT ftflcT gWK RIcTfcr 

T3eF> 3T?f 3NftfacT RRdNl 3^ gffgff t Rf #?R cRcff % ggg 31313 WTI gg 
3TKWR ^5TS3FT %?fRR [li % RR§g fgWT, faFlft ftf RT^R RTRIdid fgflr $ 

IcT fgWT I arl^PJ % ^Tt f^T RTWR f^fsr % IcT fgWT I cTCcrT RRt ^ RTRT W I 
3 3Rf 3WRfH'd trf|g»r 3 $ -gSRf RTgiR R3 3T&RH 3T%cfi gRlcfif % fgfWR gffggi 
iRRfclRWff % 3WPfg t^RcTR t fgWT i [3 ‘ 13] 

SRgcT Rtfg f IWT Rgf3/3TfWl cTSTT SgSRST f^R fEggftg $tg gff gqRfcfld 3 
3Tsf gwRfad g^ gftgg 3 ggg rwir Rfrngr RgR m? 3 g’WT ggr rt%r wtrrrw 
g>T 3T&RR fgWT W %l 


fgtfggjr RjgfgRor 

gi^srw -g^chl-y $g gen g^iwld/3Tfwr gft gqfR&rfg 3r IrSr gw r^gR 
3Rf gwRfog g^f^w t ifgR 3Rwfgg %gg= gTcrgr gRc r % 3wRggf ggg ggn 
RR fggR gdi i gf|gjr $ g>rat ^ rr gRcT gg gw r m % \ x' -3tst gf|gg g gwR g5t 
Rsn 3 fcRIT W g?TT / -3TST ?R1% cR^g 1 1 RRRg gRgr ^off eRt RfcR ttTR feRlT w 
1 1 gw % rttst gg<g fggRw gst fgg ggr % w3r gwT ggr 1 1 ^fg; grgr gg %r fgw 
I gig: WR SiRTt 3wrf grr rrwt rtrt w t i git Rif, 35s^ gfggg % cRggg RSr 
H^R^ g 3tg oqctgci fgwT gngr % gfR cRgr g5t fg'^'tciH=bdi g^t 3RW rttr fcggr trtt I 
fg%g; itRg ipggffg dg gst sq-gp- ^chlg $tg oft ^ctrt 3 g^§wrtg rtrt rtt rwktt 
% I gg ^gg % gfggjggf % 3Rgffg awftggf ggig ggn ^/ariWT 

gff ggf^ifg ^r fgrRtfgjg ylni-n RRfgvwff (^Rf [ 12 i) % irt gi^^nrfgg ifgr % i 



+ v 1 


dy 



+ P g(T' - T'J - 


a Bj/_ 
P 


( 2 ) 


gif 







+ ^ (J "- r »>> 


( 3 ) 


S' (T' - T'J gfg fggf RRg gfg iggf gnggg % gwg gr gfgg g^g t gff 
5* > o iWTigfggT s < o g®rr grfggg % gggRl, w'ggi v'%g g^j f gff gw?r: 
*,y 3r§ff m I, v gfggr ^giggr |, p gg<g|, gfg ^HcFdi %, g cerw 
I, a gwfg fggvivflddi I, p g^fk wr gg % ggi B gpg fjggffg ^g 1 1 
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X3^i ■drtKfafgehi ^ amferaf W[f 

*j)HRT ^rfcfcRT i^Frawl 

/ = 0 m u' = 0 , v' = 0, T = T w ,' 

\jtTi 'j*n 

/ -> 00 , «' -> o , P -» P a 

Pinto ato ttW ^ 'qfafag ^ ttt 


1 ! 

t^|H. 

X 

II 

II 

t 2 

II 

T< - T' 


0 = — , 

r,„ - r„* 



(4) 


^ mf|^r cRt wft cT*«nf I ctstt 

u = Vg P L (7^ - rj, ^TTcT eft fan I « fed Tlf^T 1 1 (1) % (3) cRi % 
fHMiicRrT 3lfaFT ifed' WT ^ ^n%ll 



du 

0V 


dx 

+ 9y 

du 

1 A 

du __ 

U dx 

T V 

0y 

00 

1 \ 

00 _ 

“etc 

T \ 

, Sv 


+ 0 - Mu, 


dy 

i c^e 


+ 59, 




M = (^Meftd ftd STdcT) 


Pr = 


» C o 


(to 3R>) 


(5) 

( 6 ) 

(7) 


ffiWR fe r 3®TT dtafto Wm) 
Upc p V 
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TJJB'. TJ7T. RR rRJT Ttf%cT fRR J l6e?ld 

f^n==rtf^5cr ^rn=Er ^rf oRt ^fr*TTf^rcr f^rr tptt % 


3/4 st e \ 

v = * /(n 4 ) > 


1/2 


5 = * 

v)/ ycti^l 4ieH T*HT %1% 

= $&, 

dy 


-1/4 

r\ = x y. 


9 = 9(71 , £ ) , 


u = 


v = -^. 

dx 


(8) cisn (9) RT dMd> I tR 2J5 fagwi RTTTRdTt 

U = U', 

~ I/ ^/ a/- A 


V = 


cT8TT THTfalRT (6) c[ (7) 


3/- t,/' + 2§|f 
V 


/"' + §//' - \f + 


-2 u. i 


r j §£ 

v J d%dx\) 


Mif + 0 = 0, 


¥ 


+ PrS£,B = 0. 


0"' + fPr/G' + ^pf.0'-^ -/' — ' 

47 2 { d% J d$) 

^¥Mlfgd^^|^3ri^^Ti%^a icichdd dVlfdl W ll 

Rtatd yfcw4f (4) e£f ftHdd fRRT srr ^Rctt t 


( 8 ) 


( 9 ) 


( 10 ) 

01 ) 

( 12 ) 


n = 0 ttc /= o, /' = 0, 0 = 1 , 

-tf-a* (13) 

T| -> oo: /' ->. 0, 0 -> 0 

^I?T qr STR TTftT % ^TRl ?cT *hW>J| (11) cTSir (12) ^T^tCT ^ 
dlR^fd cTSJT 3®TT #cf/3TflFFT % diTTR 'd?f t ^ # pT /RSJT 0 ^ e ^ 
^rf •? RR I fsreft 3 *dch 1 q qftdcfdvflH (e % e Z^diHl^iHdl ) 

creT 3®TT Rk/3rfWT STcTcT 0 RRt RRT ?R STH f |l 4 -7] ^R<p ^ 

-f ^ ^ 1<(l ^ ^ 1 3 ^ r: ^ (11) ^r^TT (12) % f?TTT 1R dfl" 

f fdHqd *ffaR SfdWf (13) % 3RPf<T % | 



T3®Fi 3n*4i|(g<*>l ^ % 3)^Rc(dT goRT TRR WI? 
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/ = / 0 Oi) + V^) + $ 2 / 2 0 i) + . . . 
0 = ©oOi) + + 5 2 0 2 Oi) + . . . 


(14) 


4 « 1 \ = V|- cT2TTZ,3Tsf 3Rftfad Mlg*l RtRWlf 1 1 

(11) CTSTT (12) if (14) Rf cTSTT e % WT HRf % yjM Rf 
cR% HT HPTRT 3ra^>cT HHfaiRff RT RFfteffecT WT ‘gtcTT % 

/o'" + 4^/0" ~ 2 ^/q' + ®o = ® > (16) 


V + 4 Pr /o e o' = °> 07) 

f\" + f/i"/o' - f/i'/o' + |/.7o" - ^/o' + e 0 = 0, (18) 

9 l'" + i frOi'/o + (25 -/o')f 0J + | Pr%f x = 0, (19) 

fjpR% TTTST <-D H I *tr( yldct'^T ^ 


ti=o m f 0 = o =fi=f 0 ' =/,' = o 0 O = l , 0j = o, 

T| — > oo : f 0 ' -* o , /j' -> 0 , e 0 -> 0 0J ^ 0 


(20) 


(16) ^ (19) cR> % WfaROT sftfeR gfRR #TTcT HR Ms % WT 3 | 

^ HtHRTf m |, i^RRT W W*& HFf 1 1 |HtRIT fH HHtRRTf 

Rt efiWJd* % UHT ?R fRR W I 3rk 0.01 WT 3UeFR % HTST Rgsf child* ^Ff-RfT 
WfreH RFfH H%T R) sM fsrftr RT f^RTR fRR W 1 1 Hg ^ #HRtf 
% fcT^ H^pT WTRT 3$fe[R l^RIRt 3THRR HHtRRT % %r %kR [1< 0 WTT MHcT Rt 
Hf sftl f^RT ?^ [,5] ^ WRTHRcTTtl 3 

IMsr $ HfaRTf W 3RRR wfaawff % fcTtr HRRT t H4T<£d Rt RT HRcft 

ll 
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T3TET. TJTT. cTTgjcTSn'^flcf pTH 'Igcfld 

3 . gtri^cR tnfar rrsrr 5 ^ aw 

wrcfa srfar 3^ c f crarr vmte 3^5 3 T^ Nu ^friot Trirmf^t 

lefiTlT Miidl %— 

P| 


WSJT 


C f ~ 


'dtA 

V^J/ = o 


L f 


Nil = 


f q T >\ 


(V - W w. 

PlHdd oqcftrf^JT^T ^chdl % 


y=o 


c/ R? = 2<l \f 0 " (0) + $/{' (0) + . . . ] 


( 20 ) 


= - C 1/4 [ 0 O ' (0) + § e,'(0) + . . . ] (21) 

Re = — 

V 

/ o "(0) , /,"( o) crarr e o '(0) , e,'(0) wrf % 3rtf^ *ih FR°ft 1 ^ Pr = 0.73, 
1.0; M = 0.1, 1.0 3WT S = - 0.5, 0.0, 0.5 % fcTtr WPJTk^5 ^ 1 1 

MRuilH TTSETT faclrHI 

fel 1 3 srilcT 3Te£ Pr t fafiTsl RHf % feHT r\ % f^TC^d TOFT 

/ 0 R<3Ni W 1 1 71? ofTcTT I % /'„ % ^ % FTSJ ¥T2T Pr TERxTT ^TdT 1 1 

f^T 2 ^ WT td cfi) ;# #r ^JT3Tt ^ jfa W M % 

fafosi ^TFlf % fcTTT T| % HPT# felsldldl wll ^ I : 

(i) srt s = o Tint 3 ®tt ■#ci/3Tfwr sgqf^r irr 

(ii) ^5f S = 0.5 Tint 3FT dltd IcT ?t W2TT 

(iii) ^ S = - 0.5 Tipit 3WT StBiW S'crfWcf ?t I 

71? ffoBcTT | % #1 ^!T3Tf rj % 1ITO FRT % fePr tR^pi jgq- ^ 

3MT It 3Tqt^, TOFT/', 3FT ^/3Tf*m S 3 Pr cTSTT M % f^SR % FR % 
^ % I 3Tcf: 3FT Sqf^jfcT ^fNtcf FTC %T % leHT f°, % TTfrclR 

^Teft I 3Tslf% <m 3TfWT ^SIcTT 1 1 <7? 5TT ^kTT % % gfr 

^lfe%m«!rf^RPrci2rrs%#nT^rT tfi?R f t TXZ ^ncTT ll 
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TJTT. 1^. 



fel3: Pr%fef*lsr*THf% fcTTT e 0 ^T3TI^Sr 



^ 4 : Pr=0.673TRS<WTM 0 , ^ 3 ^ 
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ijcF if % smf^oraf -gcRr m 

fer 3 cTSTT 4 if cTR qwRf 0 O rTSTT 0j HlftsT % W& ’THf % tefir il 
% f§TC^ #fecT %qT W 1 1 ‘m. 3 if ^TT ^cfxTT I fei Pr *TH 3 $ W* 

MreH 00 Ud 'fllfll % I 

far? 4 % *rc ^xit % % 3®n #<r ^ <mR«rfcr t wt w 0j ^cit I 
^ % 3rfwr <& ^qfMr t ^ctt I i sfc si^r ^ ife m w 

■HK^n i 


Pr, MW S % fafasT Ttti % #P» / 0 "( 0) , /i"(0) 0 e '(°) ^ 0/(0) * ** 


Pr 

M 

s 

/o"(0) 

//'(0) 

0/(0) 

6/(0) 

— 

0.73 

0.1 

-0.5 

0.87320 

-0.38393 

-0.02911 

0.00479 1 



0.0 

0.87320 

-0.38392 

-0.02820 

0.00623 1 



0.5 

0.87320 

-0.38392 

-0.02642 

0.00973 j 


1.0 

-0.05 

0.87320 

-0.38392 

-0.29383 

0.04404 



0.0 

0.87320 

-0.38392 

-0.28483 

0.05829 



0.5 

0.8720 

-0.38392 

-0.26819 

0.08487 

1.0 

0.1 

-0.5 

0.84897 

-0.41330 

-0.02765 

0.00566 



0.0 

0.84897 

-0.41330 

-0.02626 

0.00788 j 



0.5 

0.84897 

-0.41330 

-0.02449 

0.01071 


1.0 

-0.5 

0.84897 

-0.41330 

-0.27955 j 

0.05155 



0.0 

0.84897 

-0.41330 

-0.26696 

0.07170 

| 


0.5 

0.84897 

-0.41330 

-0.24007 

0.11523 

1 3 ‘° 

0.1 

-0.5 

0.73275 

-0.56426 

-0.02173 

0.00870 



0.0 

0.73275 

-0.56426 

-0.01988 

0.01024 



0.5 

0.73275 

-0.56426 

-0.00917 

0.02920 | 


l.o 

1 

O 

Lr» 

0.73275 

-0.56426 

-0.21912 

0.07435 J 



■I 

0.73275 

-0.56426 

-0.19198 

0.12330 "j 

II 




-0.56426 

-0.07808 

0.32350 
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XTTRTt 1 W2TT #W (20) (21) % TR %IT RTcTT % % ^ u HMxrl C^V ~Re M 7TT 

Pr % % HT8T SRclT Iws W I cfSTT 5TRTR 7/ VI Re M t?T S % ^ XTT Pr % 

kid*) % TTT2T tlddl 'Jlldl % I 

f%SR<f 

(i) 3RT %f 3tf&fcT t^R t<m ^TRT TcR % ^T TOT cfPT ^Trftll 

(ii) 3RT ^rracff %! f&R TT3% | ttr ^ fRRfa &T % ife %t WTcft I eft 

gqfe<R T#*! Cf W. 3IM f I 

(iii) XETTOT ^ITSft % fcHT Nu SR I 3R: 3RT M^l % cRR % ^IMI-dRd 

iftcft I 1%Hft trf|^T <fil vildHM fRT I 1*5^1 Sf5T ^ ^ 

% vHdcR RR Ft 'RdT %! 

^cRfflT-WW 
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TJTT. TTfl. cfR) rfSTT tH%cT T TlcftcT 


W^raai 



Steady 

Transverse magnetic field • 

Sink 

Non linear coupled differential equation 
Laminar flow 

Non-dimensional quantities 
Prime 

Skin friction 
Heat flux 
Dissipative heat 
Frictional heat 
Boundary layer 
Shooting techniques 
Surface heat transfer 
Stream function 
Kinematic viscosity 
Isothermal porous plate 
Convection flow 
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<n?ncff ^ m41 ^ *m\ Mya *r m 

ifcFT3*SZroq 


ijldMri vHlcWlc-H 3^9R #TR, 
3Tto 3TTTo ifto ^ pPR 

cTSTT 

TTTTo 37WTR 
q^q %9T^gTR 
cmulcil, 

[W — *^2,2001] 


1W 

aimryi^n^ ctht % i ^icT^f ^t uyRtci a^yRT ?t% % yr?r 3 ^r 4tf§cfi 
% mR^I ^RtScft Tl^T Tariff <# ^FT y?r TJCT 

■£f *ft ygiqcfi ftcft 1 1 TOfa FTeTT«r t -dcMlRd 3 T# 

% c\Rr dlcil«Tf OTvl yTeft 3T^R <R? cflHlR4T 

IT? <H^hl <l4>yiM ^ vithchid F % ehi<u| snRrai JSrfcT <J<il*fl 
TTScft %! ^RP W 3 1998-99 % ~%m |cfTiram Sfr % cTMRf 

3 wft ^rsfcnff ■Sf RrRre to «AmR4T y* 3?sm fen w 
ll ^f ai^lMRra , w ip ■& yfarfr, IwteitRfeH 
lk 41R)4T ysr wm, ajKjjdlRra ^ cTTef ym y?f 41 hr 1 Tsfcrat yft 
farRra- ara^srrait y ^at ^ i Fc*y sww ^reifor ^ 
yyy % =oK u l Tjy eT8FTT y>T <ierl<a Rim "W ? I 
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cTOTTJ^o 3RRR 


Abstract 

Study on major diseases of pond fishes in Allahabad region. 
By. Suresh Chandra, ORP Centre of CIFA, 24 Panna Lai Road, 
Allahabad-2 and S. Ayyappan, Central Institute of Fisheries Education 
(Deemed University) Varsova, Mumbai. 

With disssemination of information on carp culture technologies, 
fish farming is being widely practiced throughout the country including 
Allahabad region. Besides to funfill the ever increasing demand of 
proteinous food, fish farming has also been found an effective tool to 
harness unutilised water bodies. Although, the fish production level has 
increased several folds in recent years, however, in many cases fish health 
problems are not attended properly due to unawareness among fish 
farmers resulting in lowering of fish production. With an aim to diagnose 
the common fish diseases occurring in fish ponds of Allahabad region, 
present study was undertaken during 1998-99. Trichodiniasis, 
Myxosporidean infection, Tail and Fin Rot, Myxosporidean infection, 
Aigulosis and Epizootic Ulcerative Syndrome have been identified as 
major diseases, which adversely affected fish growth, survival and total 
production during culture period. Their symptomatic features and 
causative agents are disscused. 


^IhH u 1 cHcrt l<sTl , <1 cTSTT 3TTf^ *¥ HfcSefl TRTT TR'^Rcb 

ft' 3 tr ^ qRci % hr! 3 ampf Rft irm>i oErarqrof 

ft arfiRFJ dcMiqd IR HTqSR RcRJ Wf cRHtfqRf % fcR>Kl, qpam IR 

TOR % WWW Rfrff ^ -*>3rR ^ 

1 1[3,4, 5, 6] RR: fM^RT HR TR HRR tRTsff R>T cflcTR "Sf 3^1 J I 

% ^R 3RIcR 3* Rt 1 1 RR cfiT > f^RcR *RR 

3RR7 m f^Rtcf Wcf WI I, STERR^RT wtl ?HRRR §R % RRRf ^ <pf 
1998-99 % ^TR qft ftq, diK<J| TR cRFTf -died fed fefRT RTT % I 

Tf dMd<*( HiSdl Mldd cl Id 1 0(1 % Rlmfl Rf 3JtM| fifed! TR ftHCRcT 
RT cTTHR MSFT foRT W I 3RTRT 1998-99 % RR 

TIT ^ ^ ** ^ MSRT foRT R-qf 

cR? Rt ftft qdiH'Ji RT RR, RqtRT, Rife ill Rf HSRT RPqrlRcT 

WHT 3nfR TRlf^cT Rt Rft I TR Wt qRr ifiRcff RTf- tTBRR ^fto 3TR 0 xfto qq RgnHT 

ft qfth 
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^ wit rf! Rwt ■ggn r1rR41 rt 3TRRT 
xrfMWrrarig^T 

^ Haldifi ^f tnt 7T^ fRf*W ^RRaff efit TTRRt 1 if R?TfaT wll TO 

^T3TR fg f^rfST 31RTRR RTR RlR TRTTRR TJR RTcTRf if 15 iRT cRB TOR 

§Rr if hh^ % amro % tot ft ^r % atf^R tot? % ^ ft rtrt 1 1 tRfwf Rt 

i^Rdf TJR RRt RTeTf % TTififtd Rfft TRf TOR #R if gTR ^ % jJ.l^chlf^TT T3R 

RTOTtwfRf%ro Rf % n<dM' w totot rtrt wi gifcBtfen torb wtfRRf m 
totot wf, rrt % aro t ^§t wi rr gRf tot! Msft rr% rt 

il^tfen' m^H41 RR Eft HSlt cTOT RR icfSIiH fg*t I R*Rt RMRf if wr ^ 
10-80 yldVId 7RT M RRf| ST^ehlfedU^y sftTOt if %, ‘Ref* TOT %T TOFT TO $ 
W^rrfRcT gf I fTO^ RitRfeiH ywltddl IRT RTgR TOTfR <Et TOeft m§ 3TRr TOTfRR 
if I *TlgR % TfeTCRgf ^ dyf&lfd ^3T RRf I 3lfSRT R«TfRT Rit 3RTO 3 gt Wlf 

|d% tW t RRI ^T if WRRR ?Rft % W^\ % RtR R? Rto ^ 

RRtl TOfcRT 3RRT RTTOH RR gfe R7 Rt RR RRt RRt I #3r TO?fa fg 
3RR^ R^t RTftt RRTRf if Rtff cTCS % M-mIRrI % TOTO $ R?f ddidlRfdl RC 

^ TOTFR R?Rt dldwT R$t sftSTT RR RTRt W^ft I 

RRT 3FR cTCS RTt cRT°ff RTcft RtTOf RTT RRtIR *ft TOfeRf if RRT I 
cT^Rf if RW RR TJ3 RTT gjFTT, Rft-Rft $'1<*>l «Sil RR TfRTTO RSfcTRf R?t cllcUd if 
3TTOTRT 7 ricrfMtRT Wf I HwIet^I W chHdll fttT 13^ dtKdl^dl 'SR ^ 
btRwtri yfRR RT I 

-m ^TRt ^J3TR ^f IT^rRtRT IlfftfeTT RtRT ^dilRdl "gRT 3?R ^ ^ | 
<r)Rhd ^R 4io(eh 3TTfsf sRFt y^l f^Rit T TRl<dl ^Bt 3^T «l<ol ^ f I 

ftcHilwlRfe'Ud RfsMT -gRT «j#R M^fddl ^ ?rR % ?l^f % ^R Rleff 
RWf tR R^gqT ^Bg-R^Bg tRR 3TRRT tfcft W fgRRt ^TT, WBff <Bt TR?f % 3BR 
TR R5T ^cdlgHI RtcTRR Riw) W RRR ^TIT RRT Rdd^i 3RR TRRt ^ tioMl ^f 
RtT 7?cf 1 1 ^ RWtRt rRtRR ftRR ?RR % ^ Rl% I ^fR g5B? f^T RTcTR % RFft 

afR rc ? i?d t?^r ^ RR % RjfcRf % mi 1r^% 1 3fR 3^ wr vikIR* 

%RT3Tt RTflR RR^ 1 1 

RRf %^B31ldl R#Tf TJR 3TW-RldR<R ^RIR RMRf sh^rRd R^f % 3RgeRT 
RRRi WM R5T RTBRi 5RBta ^3T W I R? R^mt RR: 200-300 3TPT ^ 3lf«RT RRR 
RTcdt RgfdRf WTRT RRt RRt I ^ W® 3TRBR R5T flRT I 3R: RW 3R3f t 

^ ^3T RT TRxTT % I fR R^ 3TRf^Ri 3RWT M<d1d| •flr) TRRRT^ Rlt 

Rff m 1RR% ^ I R¥ ?RBT cTtH-RflcT RR ^ fRQRt %T 1 1 RRTfRcT 
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5 5T3T TJTTo 3T^nrR 




didtart 3 tntft dT?ft ddd dtaridfi d?r 3rsm 201 

ds^raf 'ft ^ ^4t f? tt^fW wgn 

^cft t, % gf WR % 3>d? 'ti^dch 3FT KRT TTST iddd? d* MtifcdyT % dTdiod dd 
#Pdd*cfttl 

^dldT, did cl I, dTOdiPf , dddd dipf cfSTT facdT ddtf M^fddl’ if dt fPdd 3UsBHU| 
wi wfdd HtsfcTOT #td Fid* imm % tdHTif cnr-d* drot I, 

T?lfft d^t died l«iT ^ dt Zt$ ddTdf dT *TFdt I, ?rfk dT Fc%-F^fl elTcT did dt f^aif 

^ f cTSTT dPdld 'HttiH u l dit 3TdW if H^Ieldl dli cTHcft f I ildddi dS>1eH'df ^ 3TRge*T 

LK'dlcTl dd 3<l5hH u l dJIdit FlPldiKd) ^tcTT 1 1 fdft ^ddit 'd^Kd §P*TT dd dldt I 
Rroir tdffdf dd TicPT did 3?w ddtf ddifW FldT 1 1 

SNfcr did Id) if dlff % d#Tf ddlchldld ^h^HT % did 'STO': cTOT dTd dt 
4lm<l dd ydi)M i<3l ddTI dlcd^TJd 3ldi«nld d*d y'dllddl % FidT I5lt d% dlldHdlH 
dTdt dit W Httcll % dTfddT, 3d, TdRSd TTd ddld y<J|crdl % 3TTdR dr ddi df % 
eld* 5-6 dll' TPG2TT if Mli) dff I dF djd> diddwildd fid F idft tidil din l rifl'd $d^sdl 
d)6cl If I dF dff-dff <jl«& d*dl % 3^T Midi % 26-28 fsifl fttodd* dlMHId dT ^dTdT 
M^d^dTll Wd d?l ddM t 1% |ddd ddid d#lf if ^dldT^H^Tcrrll 
did cTMTd % dH diT dlddH fgldldwll dtd*t dft ^53M if 3Td*Hld 
dTSfoTdT dt dTdt ?cdTfd % *Td d dlFcl ^ dt dt?T d* dTcft I, ?d dtdlft d?t did if 
3TT?fl ti spiii dgn wr % Ifrsift (gfddT), Tift, dftf, *pjt, fM, <?* anfd ^ 
eTIcT-cdcT dTd l^ldl I 3Tk ^ dd*R dRdfdf % fdidTff m ^Tcfl M 1 1 
M^dld dTcT^ddTfcr^ H^iddl ff dl ^ft dig % ef^T Wtt I 3Tk fPBPRT 

Fid* dFTcflll 

ddfd dld'ldl fi wr t RSfeTdf ff ddld^ dldlfl (Dropsy), ?d dtmfl (Ich), 
d4 (Gyrodactylus & Dacetylogyrus). 3dfd dl H i RdT ‘dt Midi ddt elldid ygeadi % 3lTdR 

m dfd cRFdit aflmRdf diT d^Fld d^ffl TJd dlcR dldldf if dldT ddll 

yi4l u l Sfdofl if WldTcR doPT-dloR ^ dlcdldl if tdidl 'dldl % f^lddil Fddfd 
3Rfdi cRF % dddf if FldT 1 1 fdif ebl^fddi ddisif ^ 3lfddidl Wt % I *Td 
Ft gpf RTd*dddf % 3TdTd if 3ldi®dtd HisIddT ddT 'dedld WlddR dt Bdffdcl 
1 1 d*dfl-dT^ % did % d#ff if del % dlddR % ddf % dTd dSfeldf ^t ddt 
^IldRch tfBdT3lt ii dt Fli dfddt 1 1 ^fildF, dtjfcldf ‘SRT ^edf^RT del, dTcTId if 
TsfTd T^ THU ddTdf % 3ld?ld 3dfd ^ fddCT % fcT^ aildilddi ^Icld diictdl'jid ^t dFT 
dt d^eft ^fldt %l ddd if dTcTTdf % deT ^l ^fdd g u lddl dddd dldT 3TId^ddiFt 
dTRTT ll dddldt F^rfd dft 3RdI% cTldlRf if 3T%di dTSRT ^ dT elt I dFTFd 
dRRfel f eld! if % d^loTdt dit fldTRd d*i if TTSW dFf Fit I elldH dpft % g?ff if pKldd 
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otst cfarr t^o 3 Rzprr 

% f]T]JTJJ ^ aft* 3T^ WsEIT ^1^ f I T TSfcWT cHIRJ-lW S) cfrT. M <4\cTl, 

rs^r;, 41ciiu{ 3rrff eft rr)r 3r 3 tt RTRft t 4xn^^ c f h^Riot aTlHi'd $ srer t 3?^ 
Iototr % SRRfR rt ^fet^r wt 1 1 3cft [7] vfi ft*n m ft *fr Efa* ^ 
rr ^frar rrr % ot? w % RRra Ft ^ct w ww «HmR4t" Rft ^rs % i 
T7%S3‘ 'WT *f RtSfeRff OTt RR 3RRt§T WT ft R<S<m RT 'SffcT^cT 3RR M^dl % I H<?w 

o ft RRif wriIriot ft fROTt ^r^it 3 Mt ftct #crr % t rtf ott hR u iir 

RTft cTSJT fRT^ % m[^R( OT'TTRT OTt RIsfcRTf 3 RRt 3TR^ SgRSTR ^ RIOT I ■d'Slft 
c$lfRT Up RfjfcRlf Ff 3TR3cRT RWfOTf % tHfhH 0 ! % RUfcRff OTt TR5IT *f RRMi Ft T*?t 

ll 

srcp- stsrir ^ rf mz FtRT I % rtf? rot 3tR rot ^fnf riot 3fR Tt wr <jwim 
if gfe ft Tft % vft otNtM ott ROTtR ft\ Ri#mf ft rf# OTt 3ittsrr aiftra» fwrf ^t 
RFTT % I fRqfRcT OTR $ dl<Hf«ff OTt RTO-RRff , ROTfa OTRSRfcJRf OTT d-^crH, TRTST RftTt 
OTT R T OT T eff R Wf, RRR-WT RT OTT WtR RR RlRTft ROTiT Ft% OTt 3TRTOT OTt RFt 
RfOTR OTT RfRR TtOTOTR 37lf^ OTPf TOTTOT TROTft TTRTOTRTt fti OTTTRT OTOTR RR 
iRfTR ft T1F1ROT fit 1 1 


$R5irt-otirr 

ROTT RtOTOT %#T RteRcT OTtRRTOTR S^ROTR MR % Pl<^l<*> OTT 3TTRTft I 
faROTt ^RTF Ref RFff?fR $ Rf OTft RFRR ft T1OTT I RTST ft R? WRRr RRRRTcRRf % 
R?RRF%iHR3^ Rt Wc!#RF Will 

1. 3R#<|dt, %o TJWo (1957) : fe?T fR ft%5T : TTo T^o TTo TIRo f^fer Ro 20, 

RRRRt SIJRSIRT Rf Iqctnl I 144 TJg I 

2. fRT, TRTo TTcRo Rm fq^, ^fo gto 3fRo (1962) : 3TRT iw R5c?cR fR if 

f^t^tffeh %R I TJR^O TTo 3Tfo, fe?To fTfto ^ifRRieT ^RT, 204 TJH I 

3. cTSRR, T^o TTo efto, ^fiRRR, %o %o, TJeff, fto TTRo, R^geff, fto Rto RSJT ftpcftRtR, 

TJTTo Rto (1971): MrRT! OT^jR^HT 3ffR ^Rld tw RiRIRR fR ^?T RRR RTfR 
— gr| ff cftiqlfeid R^gR 3TTO ff%RR ITf U,Mlfd4i R^R 1 ^TR^cTo fR° ftfo RtRTo 
fi%RT, 3 : 1-21 1 

4. fsWdT, 3TRo fto, #r, ifto 3TRo, Rtfo T^o Rrtojq^o, Rtf, T^o 3TRo, IrT, Tj^o 

ROT OTROTtRR, %o (1980) : 3TTS|RR%?R 3RR f%f%R RRRt%R frR?T R5RRT I Rtf^flR 
f^-R^fChch i% ^fRlcT, 19 (3) : 515-520 
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diciM! t eHcft qgn q?pr sfttnM ^r 3 tsrr- 

5. frqret it° ( 1984 ) j ^ ^ ttq&s qraf siro ^%qn 

^ qacd^di) qfi^ tffer 3TFR TO5T (q^io q;o 3Tfo ; ^o qqo ito ifro y^efc) 

Tftqq, spR^R 29-35 

6. Broret, tttfto ito, arcfg^rasFr, Tfto %o aiwr, t^o, ^tt, %o %o, q^ro %o, 

WZ, 1% WIT qnt, %0 tfo (2000) : ^ ?ri cffirf ylsdVH ff%qi ^ 
wtffcem FT Ro TicraTo $qo„ 15 (2) : 119-128 

7. ifcft, q*T° (1950): q ffRpq 3flcR^T 4^1 a^ftcFRo ^o, 61 : 692-699 

8. 'for, T^Ro tfo (1970) : *frjRH q^fp^R fq qt 3ffq? fejfrslR 3TR fw wf I 

TTTfo tjtfio fflRoft (q)%) 3TTO qjs(3 ^cT fq#R, 3T^° 

ftfi^ro -iTfeTo ^fo -qf^ro qo 5 : 21-29 

9 . q^r° 7 Tt° crsarr qrcr, q?r° 3 tro (1991) : amgRtfircT gfiRifR fr 

Wf fcqfR dildiftlq, qf$P sprier | |qo 3Ro fqs^T 32 (1) : 132-133 
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wn hsjtwJinui fifed Hcftn m 

144 ira^T (g^Ig) 

[WT— ’fcy«R 2,2000] 

1# 

^FEgcT 'SRiT oRT % '’flcTm 'Ht I T 

l|tr 3PtHM - 1 < X < 1 3RRRT MR*4lfad Id f$l E 4xrtd) %TJ^i 

arft uimki %z ^ iraiftd w&n 3?k ^rwreraT % Rrfo ^ 

^ % icTtr ^ w T[^TT 1 1 T*^T fo$>3TO I % % ^falTR 

^cffa t 3 tR 3T*ft cPS W 3TflREW <^TT3lt Xfct ^ tl 

Abstract 

Generalized spheroidal wave function and a new transform 
with application. By Rattan Singh, 144, Sundar Nagar, Raipur, 
(Chhattisgarh). 

The object of this paper is to introduce a very general set of special 
functions defined in the interval - 1 < x < 1 extending the scope of . 
spheroidal wave functions of Flammer and to coin a New Transform 
in order to solve a problem in elasticity. The results are believed to be 
new and embrace most of the cases known so far. 

1. WIcRT 

cTsrr ‘•d'l<rldit<?5 [61 % y*<d4 p" (x) ^ 

( i -' 2 )tf- 2 '^ t h +i) -RT 7 ]]" =o <u> 


-1 <x <1 
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icH ITU? 


^ w p m k n (k) cRt 

2 r 2 

(, 2 Yrf o ^ dv , „ 1N m 

(i_ x |— r _ 2x _ + A(i + 1) ___ 


2 (1 - x) 2(1 +x) 


u = 0 


% ^ ^ f^JT W % I ^IT 3TmFT I % 


P m k ’ m (x)=P m k (x) 


Tfmt % fg*cTR s mn (c , x) % ^7 *f W ^ 

STcfcfioT Tnflwr 


d \ ( . 2^ d 1 * 22 m 

- x )di\ + K,-** ~—i yo 


^T ?cT % cTSTT S (c , o;)^ 


^.■(®.*)-Z d m r ’"(c)P m m+r (x) 

r = 0 , 1 


% oU4d f^u-sncn'tsjff 




^rsw y<*iK ^>T 'H L cl4 MtcH % I ^ehcM ^Jx)d 

*i«wn r%^T Hl-Tl %“fcTCT% ^F5T n-m TFT % 3?lT ^ n-m fWT% eft r %f^T *TRf % 

<wr$)diti 

s mn (c, x) wrf % ente jut 

1 

J S mn (c, s) S m n , (c, x) dx = 8 nn , N mn (1.6) 




f<’”(c)} 2 .(r + 2 W )! 
mn r= o , (2r + 2m + l).r! 



ferro ntT 'nffa win 
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crsn 

ph\}etvi ^<?Cl % I 


8 „*- = 


0 , if n' * n 

1 , if n' = it 


W ei it^ch 5^T%-5RTTT^ W4id WtR <# MI WT HHT H] % feT4cT nfamfe 

fent 

i 

T{F(x)} = J mn (c) = f F(x) S mn ( c,x)dx ( 1 . 7 ) 

-1 

fay 4,1 iftftiH ^rl- 


F(x) = 2 

n = 0 


7 m „ ( c ) 5 m „ (c, «) 


jV 


( 1 . 8 ) 


am qr 3HT [5] % nfafe « <{> (a - w (c , x) qffefer fen I fat 

If 

2 

( 1 ” + { (P - a) - (P + a + 2)x } |aT(c) - c x j y = 0 


crt ?cT qprr qrrar I ^o&r wl- 

C ,B fe *) “ e d j,'n <*> » 

y=0 

(x) |l <t) (a - P) (c, x)tfefa 4 i^T 


d-9) 


(1.10) 


J (1 - x) a (1 + x) P <|> (a ’ P) (c, x) <t> (a ,’ P) (c, x) <fc = tf“’ P . 8 W , ( 1 . 11 ) 

•i n tx ** 


%*rr«r^ra 




a, 3 
« 



d a ’ P 

7>« 



2 a+p + 1 r(n + / + a + 1) TOi + / + P + 1) 

{ 2 (« + j) + a + p + 1 } r (n +j + 1) r (n +7 + a + P + 1) 



.208 
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a = k + 


P = *- 


Y = k + 


8 = k - 


P m '" (x)Mrri^ dlPs(ch RlMet<lj5l%t>— 


Jp-’» P *;’(.)i.5 l , 


-m + 1 , , 

2 a 1 y * 

(2 k + 1) P ! 5 ! 


(2.4)%^R°T ^^sRT 3TRIH%^8/? '” " (x , c ) $ d lf*Sf+ 3®T 


SR m ’ n (x,c)R m ' n (x,c)dt = 5 kk ,M m ’ n (c) 


m,n , ,12 2 n ~ m + 1 T (a + r + 1) T(y + r + 1) 


%^TSJ^TTST 


M k (C) (C) J {2k + 2r+l }r(p + r+l)r(5 + r+l) 

r = 0 

I ^n=m 

R m k ’ n (x,c) = R m k ’ m (x,c) = S mk (c,x) 


R m ’ m (.x,c) = S mn {c,x) 




tf a ,( lb (*, c) = (1 " x)2 (1 + X)1 ^ a,p) (c ’ x) 
” + 2 


3. WRR 


3W FT *WRR mR-hiNI 


F m ' n (c) = J F(x) R m ' n (x,c) dx = T k {F(x)} 


(3.1) 
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TcFT 


wTfKi yjRii { % vdi to ftzi i stt rwtI, srafa; 

oo 

F(x) = X A k (c) R m ’ n (x,c) (3.2) 

*=o * 

^ (3.2) %tfrrN§Tf 3 *'”•'' (x,c)t^^|, ^-1 W+1^3Tf%WTmrtRT 

^%?3f(2.5)%6tcTtR 


F“’"(c) = 4 (c)J{n;’"( C )} : 

r = 0 


2 n m + 1 (a + r) ! (y + r) ! 
(2A + 2r+l) (P + r ) ! (8 + r)! 


/< ay 7 ”* n 

- A t M t 


(c> 


HR ^ J IMsT%cg<sFM(3.2)ZCT^ 


00 F m ' " (c) 

F «-I -±Y~ * m k ' n (x>c) 
*= 0 ( c ) 


(3.3) 


#^TRIT% I l^rW crmf 5 ^ ^ WTRR (2.6) cWT (2.7) W-sff % ^ROT (3.1) 

3?TTCf<src^Tcrtl?*T<RS 


* i 

T{f(x)} = J/(x) 5 mn (c, *)* = J/(x) R m n ' n (c, x)dx 


cTSIT 


-1 

1 


T{f(x)} = J (1 - xf (1 + x) P F(x) <t>^“’ P) (c, x)<fc 
-1 


r , 1 2 ( a »P) 

- J (1 - *) (1 + x) F(x) R „ (c , x) etc 
-1 n+-^- 

^ glH^ eRt w I fa qi 4 T$n ^<»)g |1 (1.12)3?) (1.7) ^ 3TF 3# faqr 

?T W (3.1)^ (1.7)WSTT (1.12) #lf # fafaE <S?TOf % if *1H 

11 

3?^" e?T 3?t Rh<*Si fafat 3iiq^chcll % ^iyif)4[ if ^frf) | 



«ieft<j>d T ffcTT^T cfTT cTSJT "^RTC 
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L x {F(x)} = 


d_ 

dx 


i('-‘)*)-| 


m 


2(1 - x) 2(1 + x) 


2 2 
C X 


wiTici^raTFf^l 


ufcl : F (x) cTSTT F'(x)^fw^a 3RTCIR -1 < a: < 1 3, F ' (x) ft 

ctstt -l < x < i % m 3RuidI if ft <ft f (x) <r 

W7RR fatHh ftcTT % 3flT irfg 


2\8F 

X ) dx 


R. 


(?, < 0-1 


-w 


(x, c ) 


= 0 


(3.4) 


J-l 


<Tt 


L x {F(x)} 


a m, n 

= -X(c)F (c) 
k 


(3.5) 


gqqfo : W %- 




m2 + -r~~ — r + c 2 x 2 1 F (x) 


2(1 - x) 2(1 + x) 


777 , n 

R (x, c) dx 
k 


■.!*{(- 

1 

-j 


2 \8F 

X ) 8x 


m, n 

R (x, c) dx 
k 


-H- 


2(1 - x) 2(1 + x) 


+ cx f F(x) 


m, n 

R (x, c ) dx 

k 




, 2-\ 8F 8 

'- s] s& 


m , n 

R. 


(x, c)J 


dx 


(WT 'SFTRicT «Bt UHieofdd *R) 



212 


TcRfw 


j {-^i_ + _«L_ 

L L 2 <! - *) 2(1 + x) 


2 2 m < n 
+ c x ^F(x) R ^ ( X , C ) dx 


1 *) Z R k £-{r"'” (x,c)\f(x) 


dx I k 


+ [t\{ x - x2 )ic R T ^ C) ^ F( ^ dx 


, 1 Ll^r^ + ^r^ + cx r (jr) K <*«>* 


JL \ ( , 2\ d ™> n 

dx I ( 1 )dx R k C) 


2 2 
m n 


m , n 2 2 I _ w > n 

2(\-x) + 2 ^TTV) + CX \ R k (*,c)]F(x)dx 


= / {-^-(c)} R m ’" (x, c)F(x)dc 
-1 k 


= - Kc)F m k n (c) 


4. ^iSKlIil 

2a t X- 3T5T # 






H & J'V +Jr=0 



*M<£cT TftcTT'iT cRE W cfSJT Rcfa m W< 
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« 

3RST 

u = u (x, t ) X-3T8J <# %IT ^ *5f cJJT faWR 1 1 
p = c?*§ wuft *Ho? 

E MTOT TCTtfcTO (RFTfa>) 

X = w^e r 

(A) 


X= E 0 h 




2 

/ x ,VA 2,2 2 W M 

¥ (*)/(*) - chxu - 


2 

n u 


2(1 - /2X) 2(1 + he) J 


^crl^TE.T^h zm%, h=~- 


% 3n#*rei ctsjt tiM^n I- 


«(*, o = du ^>A = o / = oxr 

d“ (*’ ^ = 0 X = - a ER^sfpFi t > 0 

dt 

u cTSTT — x = a M< ^Hl-n <.6c) f> I 

dx 


(4.2) 

(4.3) 


(4.4) 


3lfo (4.1) t (4.4) TTcR^T^T 

(4.1) *f (4.2) (4.3) % E cTSTT x % ^TETt <<sl} ER RT2TT hx % WR tR x 

m 



= — I 1 - x 


du 2 2 

c x u - 

dx 


2 

m u 


2 

n u 


2(1 - x 2(1 + x) 


+ Vi (*)/(*) 


vj/j (x) = M / 


’\ 


J 


(4.5) 
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Bu fin 

u ~&c = 0 ' = oXR ^ =0 x=mr^fff% / > o 
“ WSTr & * = 1 m trf ^ Rr ^ *trt I 


(4.5)ta(3.1)WM%^iJl ( 3.5)^ Wr ^ 

_ a 2 

. i?" 

"O' 


wren 


wr^rrli 

*TRT 


£w? s, 2 {""'” fe ,y \ ~ **’>**"• * M + i, t *-"(c)/(o 


a 2 ., W£/ v , $,,"•”(„)/(,) 


A m, w / 1 

h M 


dt v * J p 


Vl**" (g)/(Q 

P/E 0 h 2 


u k (°) + 


P/EJT 


Kc)Etfi 2 




^rft^rq- cfjf ^q- 




P *.:*«/» 




m,n , N 1 

« (c, 0 = - 


J sin p (/ - u)/(o)db 


V A w, « 

T~'V (c) 


^T?tclTll (3.3)^ W t^3^^ lX % WT ^ hx ^^^ 


“fe 0 = £ 


T"fe o *:■"»*, c) 


^rm" FtclT % i 3T2rfcT 


*=0 M m k ’ n ( s i) 


(4.6) 


(4.7) 



TTteTPT nk w ctstt Tuiku T#?r wi^h 
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« (x, t) = £ 


r j 2 A m , n 

E 0 h y k 


f m > n . 

k 


M 


” / 

^ A 

X 

J sin |i (/ - u)/(u)<iu 

(c) 


0 


R m k ’ n (hx,c) 


n^Rt m t eiqd^ c^TT WWW k cFt n ^el% tR 3F^1T 11] % tffkFT 5TTH 

?tctfl 


(B) 3T^FT E = E^\ -ix 2 y a = \ 

X = k. 




du ,2 2 ,2 2 , , N 

- k x c k x u + A:j \|/ (x)f(t) 


dx 


#t ^ kj = E Q k 2 , E 0 «WT k$m% I Wtt % uMlMl sfteRrf- 


du n 
u = — = 0 
dt 

U(X, 0-^-0 
dx 

uM i~r X = <jiRTTFeTT^3nttl 

dx 


FT 

Tit eft 


U = (1 - kx) 2 (1 + kx) 2 .u 


t = o m 

x = - a, t > 0 TT 

_! 


(4.8) 


~ —— r 

*— = (1 - kx) 2 (1 + kx) 2 x 

dx 


ak 


_M_ 


2(1 - kx) 2(1 + kx) 
TTSHT 3T^RcT TFffarFT (4. 1) I^T Wl 3TT^T WT|— 


du 

° + dx 


d 2 

P — 
dt 


{a- 


_« _£ 
*x) 2 (1 + *x) 2 .o 


= E, 


j-U 1 

dx 


tv) 


5 u 

Sx 


_£ -I 

(1 - *x) 2 (1 + kx) 2 


_« _£ 

+ (l-*x) 2 (l+*x) 2 £ 0 


a*+ p* 

fa* + P* 

1 

fa 2 * 2 

p 2 *ni 

2 1 

l 2 J 

“2 

^ 1 - kx + 

[l+AxJ_ 


_£ 


- k,c 2 l? x 2 (1 - Ax) 2 (1 + Ax) 2 .o + *, M/(x)/(0 
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3 TaT 


a £ 

'2 „ , 


\|/(x) = (1 - kx) (1 + kx ) \|/j (Ax), Uj (Ax, 0 = v (x, t) 

<TSJT «rr? t kx^ z t tflHcifSd <*><3 ^ fan W^3|c|«hci UIH Sldll 




E 0 k 2 dt 2 


‘■i ('-051 


r^i 

"a + p /) 

2 2 1 
— C 2 — x 

2 1 

, 2 J 

1 2[ 


( a 2 , P 2 ^ 

1 - z 1 + z j 


«1 + Vi (?) ./(O 


f#cRf 


f °1 ^ a + B & c)dz = v x = Gj * P , P = r + 


-1 r+ 2 


WTFrR (3.1) WNdf ^ 3TWre? MfWd <Hd ^ 

^ 2 a 

^2 = - ^c)Gj + Oi •/(<). V! = vj ’ 3 (c) 


3T«rfcT 


s 2 ^ £ Q * 2 


sr 


X ( c)Uj = \|/ j ./(/), 


V P J 


£ k 2 
Wv 2 = -* — 
P 


^ »1 2 A V 2 A 

+ V o, = — Vl ,/(0 


-) 1 V Up i — 

d? 1 He) 


* THTfe > 


(4.9) 


uo 

f — 5 / a r «. c / 

J e u i <* = «1 Je m = J ( z ) 



Tifare cTft Wf irar qqfaqr wr wtrr 
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'% l^ftT 


3o. 

o, = 0 = — — m z = - 1, / > 0 
1 3z 

3u, 

u. = o = ~ - m t = o 

1 dt 

o.cTSlT ^ z=lXR-?ITr?r^|| 

1 dz 

(4.9) 3 cTPcTW WrR W ^ m 

2 

f 2 2.\ 

'l * ^ 


A 

Ui 


+ v 2 j = Y V! • 7C0 


A v 2 A 

u. = 


3T«raT 
yfdcfTJR dl'clRT 


i - X V * • T^T 


m 
2 2 ' 
s + v 


o, = - ■ V. |/(x) sin v (t - t) d x 


'» ~ X ’ 


• '• «i “ Z TTST 

r=0 -W «+J 


1 CL, (i 

• * a+B ( z > c > 

r+ 2 


r + - 


, cc,P 

* v A r c) 

= Z f Vi J/to sin v - t) dx - £ - 


/■ = <) 


M 


«.P 


(4.10) 


a + P 
p = r + 2 ^ 


(4-10) % (2.7) cTS5T (4.8)'H 5 ^f ^ W^TT % ^f|Tcl l2 % #M Ml 1 1 


$cf*Gn-WR 

^gcp 3MfrT 3* Sirmfr % foaieid)' % 3M«bl'$| '9TH 3*«4lWl 

eft %5RT % 3RPfa snftRl Wfa t^TT I 
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m ilHHivd %JRTt % fair Tlfaeital ^ 


T^o cfSJTfJo 

■iituriri m uiltewafswrc, mm fSrecriqgicra , (tro) 

[snn -^Frat3o,2ooi] 


wm 

^ ?Ftfe % arcftfocr <# % fniT ylddl^H 

w t ftrctf iRfod <31^64 % trh fawim *rthi 

flcft 1 1 WRcTM ^ % SmRfMd 01^64 «R i^cra)' 

% lifter 5iicfci)m wrsftth 

Abstract 

Inversion formulas for infinite generalized Toeplitz matrices of 
variable older. By P. L. Sethi and Km. Poonam, Department of 
Mathematics and Statistics, Jai Narain Vyas University, Jodhpur 
(Rajasthan.). 

Inversion formulas are obtained for a certain class of infinite 
matrices of variable order that possess displacement structure similar 
to that of finite block Toeplitz Matrices of variable order. Consequences 
are symmetric inversion formulas for infinite Toeplitz plus Hankel 
Matrices of variable order. 


i. TR^raRT 

■q? ^ftsnrsr tjJctct tWT srcr ^ stqRfari w4I<£d ztf^Rsr 

% felTT yfddWd JBT «r4fqr(q mft wfit mx 

m ^fRcT ^cHHf qjr I m (m + l) 2 f^TTir 1 1 

X > 0 -> p x p^RTxSFTaftftcT^Rrt 
X > Y -» X - Y aftftcT ^RT I 
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tfto T^o M cTSTT cpo t£R 


o<jr<^f -^jtr>o wot a - x > o. 

X > 0 -> ^f^ET X SR 3Tsf dftfdd I 
JT > 0 -> ^cRTxsfiq dftf*RT% 

X £ 0 -> ^RTxdFT 3Tsf dftftdt 

dfr <w£w £M3%1roft£fd# 3Ucn^?^4RfHd Ferrari i fw 

oRt 0 'STTI % cT8TT dcH*Heb d?f I '5RT I 


1 x 1 = X dd W#Td> = det X 


tr X — X ®hl — X n + X 22 +* • « • + * 


= Xj + . . . + x m 


dF 

X l5 ... X OT X%3TTFRRdtl 

^ ^f£dTT 1dd% TJ^TeRd dfadk dd dT dn|f%c& FT t 3% ddTTPRd df 3T§Rf 
X, Y, ... w ddf$Td IdRT dltdT | dd %5FR ( dF 3T%T TdddT |, 3Tdfd 

Rt TJeTded 3RI TJeTdTdf diT dd ddi TOR dgf f dd ddT fdffdddT, fddfdddT d 
IN ?TT WR m x m dTHidd ^cRT X, 3TdfdX = X' > 0, dF ^ ^ dfTdcf Tjfed 
FtdT I tdd^ 1+2 + ... + m = m(m + l)/2 dT?tdT|l R2x2 ^5RTf dd 
31WR dR* | IdTT^f ^®T IddFf ^ did drtf Z dfdrfgdf TTdtfSftfld diqRIdd dtlwd 
cTSEIT ftdtddi IddFf dfafe])' 3 dT dR % TJdifetfiW dTdfrfdd WZ Ito %dTT 

li 

% WT -fif dT dTtf Z % ^f$JdTTf dft fdWRd RTddT I, fMtd TFJ3 

^ dfdRtdd T|d dRdR% 1df?Tg d9TT3ft dft Id^ddT dft df I ddT drfRR TF*§ 3 dRfrfad 
1 dd fro ^RTf % ^dR % Irtt ^5T Iddddl" trT f | 

2. dT dsHd %> fdTdTdd ^fjdTTf $ RT3Fd I dTdTdd 

fd dJFd -Sf FT fdTdRd 3TTcffeT dft T3*d dt dT 


's(x) 0 

0 s T (x) 
v y 


dsrr s T (x ) = 


r s(x) 

0 


0 ' 

4 oo^ 


S(x) = 



^ ■gRtfe % ^raTfcf %eR?i % #rtT yfcicfRrc ^ 

%#sfare*ii»-H t%^ fail IVcpf <wr 
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0 0 0 ...' 
/ 0 0 ... 
00 I ... 


Six) = ' ” u , ••• <WT S T (x) = 


... 0 0 0 

... / 0 0 

... 0 70 


% afd d4MR<3c^ ctm%f^Imxm dcUHch ^cW %| 

cftfe % MftfacT ijg ^RTt % fair few %5RT cTSIT 33% 1%SF3 

%t % IcRTT f^?T [41 %§f I 

xR S (x) % ^KT %t 1%# V\ 3% 3 gptT f%3T ^T 33x0 I Rf33BT Wf 




'3J?f a (x)cfSTT b (x)^T 33 


“l W R (x) 

a(x)= a M <WT b(x) = P -2 U 
a 2 {x) (3 ,(x) 


!^la (x), a t (x), . . . cfSJT P o (x), p_ ( (x) . . m x m%\ 

JQ 7R? S (x) 3iqftftcr 3135OT 1 3W T3Z ftWRi STFfc* 33, 3ft 3ftf33 T3Z 3^ 


A(x) = 


A jj (pc) A j 2 (*) 

■^*>1 ^7? (*) 




a nn (*) a Ol ( x ) a 02 ^ 


A u (x) = 


= a 10 W a ll W a 12 (x) **■ , A„(x) = 


a 7(\ ( x ) a 2\ a 22 W * * ’ 


^02 ^01 ^ fe 00 ^ 
^12 (^) (*) ^io W 

^22 C $ ^21 ^ ^20 ^ 
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tfo T^cTo %st cfSJT f>o ipr 


A 21 00 


c 20 (x) c 21 (x) c 22 (x) 

^10 ^ ®n 00 ® 12 ^ 
c <x>(*) C 01 (*) c 02 C*) 




<^22 W ^21 (*) ^20 

rfl 2 (x) rf n (x) rf 10 (x) 
*^02 00 ^01 ^00 


f?T A 3Ft afofa cKJ *TFTT 3TRrr% f^RT^t sfMgqf % fc# 3lfWOT rpr 

^ % i (2.1) % w «hw ^cRi) grite (ngsgzi) m x m % ^teRf&ra' ^ 

mIi s (x) *r ^ngfgwm ottot g?r 


v, w (A (x)) = A (x) - S (x) A (x) / (x) 

■gra ifHiifad f^biii Miidili 

^ % Wfa<T I % V W M ^ 'Hk^jrl 3TTfrfdWT % I ^2FT 3 ?*T 

v 5(Jf) ^r 3# I- 

^2.1 : JTFTT ft A (x) WT (2.1) 3 #S5 %cRT | 

V s<x)( A 00) = 0 

® A ii 00. A 12 0) «wr ^i 2 , (x) ^pr I <rar a 22 (x) ?sre zH^rer 1 1 
: ^TRT fe 

A (x) = P 11 (X) ^ 12(X) ' 

^ 2 i (x) A n {x) ^ 

eft 

V , M (4 (*)) = A (x)-S (x) A (x) /(x) 

_ 00 a 12 (x) ■ $00 o ' A w 00 ^12 (*) ' ^00 o 

[A 21 (x) A 22 (x)J L Sr(x) ^ 21 (x) A^x)} o S (x) 
v ' 7 y 

= (*) - 5(x) A u (x) 5 / (x) A 12 (x) - 5 (x) A 12 (x)Sr(x)' 

A 2l (x) - S (x) A 2l (x) S (x) A 22 (x) - S (x) A 22 (x) S^(x) 



«hlld % Al&tdl % leii^ yRtdl'-H ^jf 
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V j(x) (A (x)) = 0^ afk %cfcf -q^ 

A n (x) - S (x) A n (x) S T (x) = 0, A u (x) - S(x) A n (x) S T T (x) = 0 


A 2l (x) - S(x) A 2l (x)S T (x) = 0, A 22 (x) - S(x) A n (x)S T T (x) = 0 


HHTfqi 


*U (■*) 


tTt 


S (x) A n (x) s£(x) 


a oo ^ a oo (*)••• 

a Oo(x) a w (x) ... 

■ m ■■■ ) 

"0 0 0 ..." 
0 a w (x) a 0Q (x) ... 

0 a Q 0 (r) a QQ (x) ... 
V • ' ‘ ) 


(2.3) 


(2-4) 


(2.3) cTSTT (2.4) t TJ? Rl q«rl <fl 1 1 % A n (x) - 5 (x) A n (x) S T (pc) = 0 iff4 u (x) = 0.1# 
<TC5^ l2 C«c) - S(x)A n (x)S T T (x) = 0 iffi4 J2 (x) = 0A^ (x) - S (x) A^ (x) S T (x) = 0 
A 2l (x) = 0. 


iTHT fqi 


*4 22 W — 




S T (x)A 22 (x)S T T (x) = 


<*l j (x) <*j q (x) 

^01 W ^00 ^ 


<*33 (x) <* 32 (x) <* 31 (x) 

<*23 (x) d n (x) <* 21 (*) 

<*13 (x) <*i2 (x) <*n (x) 


l#cPT A 22 (x) - S (x) A n (x) S£ (x) = 0 b Jk (x) = b j+l k + ,(x) «hW J % IcTTT, 
jk ^ o^T 3Tsf % fcF ^(x)^Etl^li fTT <R? #3* prr 


3. 1#Tc : # : R 

3g < *TPT % 3TORW> mRui-R | % «hfdM« tfqRfid 3 *mRIha ■3? clt'ctctf % 

%tr ijfdcl t X T H ^ f I TpT #5^# MS-dld % tHTT FT hi^< 1 g (x), h (x), u(x) cWT (v x) 
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o TJcTo M cTSJT gio i£R 


te tefe Tcf W mxm (T(x)) % OT 1, m x m *TR c(4r tfirR ^4 ^I^WT 

3rf^r¥Rf'5feR ^crlt^feri W mxm (T(x)) 3 WTuit 


«(*)- I «*** (2 e roc» 

k=-°0 

-I IKII <°° 

Ar=— oo 11 

5RI fttdl 'dldl % I 


u(x) % R5T5 dftfad 133 dHWtf I, rR nftfe t/(x) = f «,•_*.(*) Y° % 

<rar u % 3*rct ctr crsrr sfasm g§«rf?r ^ '- /, * = ~ 00 


^ B W = 


... w 0 (x) W_ ! (X> 
«1 (*) Wq C*) 


cfSJT U tr (x) = 


"oW «-iW • • ■ 1 
«1 (*) «o ( x ) • • • 


ski MPooftd 5ft f i i stet&d mw 


U n (x) = 

r 

• u n+ lW u „(*)^ 

• u n+ 2^ u n + 1 

rfSTT 

V T n(*) = 

/ 

«» + lW k /h- 2 (*) • 



L* * 

) 



«„(r) «„+,(*) . 

* ’ ) 


^rafrR 3wRfad <a3 dlfkdoji 1^T% o^cfcfHd l % <J-l«=hl 


T n& = 


U 'rM 

K« 


G »1 

w J 


Idrtfl 8H I^lfcfc p%fc7IT^shH unfe l mxm (0, oo)* l mxm (- 00 , 0)^rqfl<d«&3 1|tAd{ 

RR^n^rrlilRHifed 3?g^PT%' ^wmH fa-si-d m angnfcr 

li 


"sifcl 3.1 : ^Hl 1% g(x), h (x), u (r) TT^ v (x) Wf % \y m * m (T(x)) cTSTT *THT 
% 1 S p < oo I ^RT ^ % U lr (x)T$ V ut (*) WW- l" xm (0, oo) x r™ (-oo, 0) m 
Wfwfa I dt To ^pPRfar I r™ (o, oo)x r™ (- 00 , 0 ) m 3?k ter vfe 



% l^rq; "SffcleTtiT^ ^EjT 
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fa to) 

b(x)j 


(p T (x)q T (x))T 0 = [e\ oj 


(3.1) 


3>r wx r xm (o, oo) ^ r xm (~«,o) t a o Cc), n o (x) czp*Rfto & rrsn 8 o (x), a g (x) 

spfiWrll ^ a o (x), n o (x) 5 g (x), a Q (x)^m^fm% a(x), p(x), d(x) T^s(x) 

^r^(3.i)^5T^n?crt%twHilcftTo^r^M Rhcr yw 


E (x) = Ij (x) a" 1 (x) l\ (x) - I 3 (x) 8" 1 (x) l\ (x) 


^ I, (x), L 2 (x) L 3 (x)T^I 4 (x)^T 


L,(x) 


LAx) 


L(a(x)) 

0 1 

J / \ 

' L(p(x )) 

0 > 

H(b(x)) T 

L(a(x)) T; 

, Lj2 (x) — 

K H(q(x)) T 

L (p (x)) T ^ 

L(c(x)) 

0 ^ 

T /-A — 

L(t(x )) 

0 ' 

H(d(x)) T 

L(c(x)) Tj 

» ^4 W “ 

H(s(x)) T 

L(t(x)) Tj 


% oqcfci teh^l^rRIT%l E(x)^t 

E(x) = 


fE n (x) E n (x)^ 

E 2\ (*) E 22 W 


(3.2) 


: «*cmi l4i &rl (3.1)t? I Ri<4«h^ I=h 1 o (x) I3^-%-5tfcT-t^ 

% / mxm (0, oo) x l mxm (- oo, 0) ^R, ik°l SRI R)«& c bl’i *R 1*fi 


(X(x))_ { 

fo^ 

[mj 

l°J 


(3.3) 


5 ifcr srr TjJifai k,x o ,..., x t -crm r r = o It (3.3) % 3 

(J° r (x)/(x))^^^W 1 3^I(3.1)'^4dl^ ctv^TRFT^stffo 

X (x) = 0, Y (x) = 0 1 3ra ^RT % k > 0 <RIT X g , ..., X <RH 
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4to 'qefo cTSTT epo 1 3?PT 


(*) = (0, X 0 (x), X, ...J cTSTT Y'(x) = (..., Y_ 2 (x\ Y l (x)J 
^5F F (x) = 0, (3.3) 3>T 3T«f #TT %- 

- . M* 

3f?T 

00 00 

^c*) = I “-*-1 (*)-**(*) + 2] $(*) y -y-i (*) 
k = o /=o 

To(x) W 

l^?T 

X T (x) = Xa(*)) ™ ?(x) = ($[(*), gfr)) 

X[W = (».,W. *L 2 W,...) TOT xfCr) = *, (*), * 0 (x>) 

«f C*> * (“1 (*)< «2 (*),-.-) TOT §2 (*) = (••■, (*), A 0 (*)) 

*i J ld SH Id(slftf 

(/>(*) 1 = f *<>(*)) = f «oW) -r m fx'(x)) _ fp(x)0) 

U MJ u« J [y(x).J (/'(*) J [h(x) J 

Y(x) = f 7 * ( f 1 TOT h(x) = f A l (jc) l 

Uw J [y'(x)J 

Tmt 

ri(x) = (* 1 (x),n 2 (x), ...y cTSSTT h x (x) = (jr 0 ( x ) , x x (*), ...J 


T 0 (x) = 


“o Of) X (x) 
SC*) T x (x) 




m dlPddvil % fefTT yldcftflR ^ 
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rT,,\ U 0 (x) X (*) 


a ,(x)Y (x)\ 0 ' = (7 0) 

0 ) U*) ^(x) 


« 0 (*) X (*) I ( 0 "j = ( X(x) 

m t x (x) t 0 


tSTCR^fWidltfo 


a 0 (x)% T (x) + Y T (x)T { (x) = 0 


X (*) h(x) = X (x) 


Ty(x)h(x) = 0 


^TTfeTTI. 


rv V p>_- 

M4TCT 


X(x) = X (x) h (x) = ctg 1 (x)Y T (x) T x (x) h (x) - 0 


MrwMor [o 


3KT: 3n 7 lxri^3^ <; tK^dl%7^^ctKldll%X o - 0 •••» x k _ t 0 

r (x) T3^-%-Srfcr-T33» % I 

f?Fg(x)T^h(x)^^l^' nxm (r(r))t 3W: Go(x)W tf 0 r (x)^t3*T 

r xm (-co, o)x r q xm (o, ®)fe# q^intr i < q < <*> (%^f 

cTSTT I ^ ^ 

/^(x) G 0 (x) N 
T ° (X) = fffc) F,(x) 


(t/, r W 0 ] f ^ tC l «G 0 « 

= 0 r«& \ \n 0 (x)V m (x) 
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ifto TTofo M (T2TT g?o 'CjjTR' 


RrdxddI I fe 3TRfeT 


T 1 _, ic'wc.w' 


TT^-%-^r-T^ f 3Tcf : / mx '" (-00, 0)x l mxm 

P p 

4. ^R «FtfH % 3WRR«1 ^15 filial d'Jt SR fsfcR ^cWl Ufadtod 

3T5^tft t t (x) + h (x) wr % A^4hT % % fcTq; ^ stst 

T( x ) <WT H (x) WW : ^R % SroRfad WZ ^H6d cTSTT Tj§ tijcT | 


m = 


cfsrr 



*_ 1 (*) 

l 2 ( x ) 

^ (*) 

'<>(*) 

L i (*) 

/ 2 (x) 

L * 

*! (*) 

' 0 W 

^ 0 (x) 

A,(x) 

h 2 (x) 

Aj(x) 

h 2 (x) 

h 3 (x) 

h 2 (pc) 

h 3 (x) 

h A (x) 

V 

■ 

• 


H(x) = 


^RIhci clm^t sr|%ct *r ^ ftePi , ^ 

%-fclK feiiwl 


** (4 - 1) = ({r-* W)y,*>0^ H (X) = (A (*)) tfc£ 

% 3rRRr ^ €tffer <rm ^ ^r- | RiRif m x m rtk % \ 


'hCMdl Rb4)| 1% 


00 


. 00 , 


I 

W 

A 

8 

M 

h k (x) 

*- 

li 

1 

8 


ii 

i 

8 


/ mxm 
1 1 


(x) ^ifad ^RT | cpRmfa 3TTtfte* ^ /**« (0, oo) TR T(x) + H(x'\ 

»-*» '!■/ «) <* * 2 ^ /».,«;*« * 

. «) H 1 (X) m I * Pfl<MU| 


(r(x) + H (*))/(*) = e, , ( T(x) + H(x))k T (x) = e\ 



w: Hc(T<4«i % fcrtr yRidl^n ^ 
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^ ( T(x) - H(x))g(x) = ei , ( T(x) - H(x))l T (x) = e\ 

%l (J(x) + H(x))-'^(T(x) - H(x)X' ^ PlHittffi TtfcT ^ WT feiST 3TT 

wm%\ 


■*THT% 


a(x) 

b(x) 


1 1 

/(*) + g(x) ] 


c i x )) - if /«“*§) 

2 

{R T fix)-R T g(x)j 

j | 

[rf(x)J 2 ^ r /(x) + £ r g(x)J 


cT«rr 

(/« /(x)j = \ (Y(x) + / r (x)j, k T (x)R + 1 T (X)R 
[/(x) /(x)j = | (Y(x) - / r (x)j, k T (x)R + l T (x)R 


cfcf 


(T(x) + H(x))~ l = ^ £ n (x) + RE n (x) + E n (x)R T 


+ RF 22 (x)R T 


TTOTT 


(4.1) 


(T(x) - H (x)) _ 1 = \ [E u (x) - RE 2l (x) - £ 12 (x)i? r + RF 22 (x)R T _ 


(4.2) 


£ n (x) = I Jt (a(x))a“ 1 (x)£ ;c (j3(xj) r - S , (x)Z, I (c(x))8 0 1 (x)I x (r (x)//(x) 

£ 12 (x) = L x (a (x)) a“ 1 (x) H % ( 9 (x)) r - S (x) L, (c (x)) 8" 1 (x) H % (s T (x)) T 

E 2X (x) = H x (a (pc)) Oq 1 (x) L x ip (x)) T - S f (x) (</ (x)) 7 " 5~ ' (x) L x (r (x)f / (x) 

£ 22 (x) = C7, (d (x)) r 5’ 1 (x) U x (s (x)) T t ~ 4 W U x <*)>r a 0 * (*> U x <4 W>r ^ & 
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%o H^ro cfSTT f>0 


M 1% R T R = I, l» xm (- 00 , 0) m RR r = I m clRRS, 

i? m (», o) m cJrHHcb 1 ^ cfszif % srak t (-», o)jc i" xm ( o , 00)^^ snorter 

% fH»=lift)d JDWWUi m I- 


"r(x) + /f(x> 0 > 

0 t(x)-H(x ) j 


= lf/ ^ 

2 l 7 “*J R T H(x ) 


H(x)R ) (I I \ 

R T T(x)R) (/? r -R T j 


( 4 . 4 ) 


^fafPT W % TO ?RT 3^ 3 W^Zl I l™ xm (-00, 0)* /™ m (O, oo)tR%)s%T 

( 3 . 1 )% 3 Rk 3m I 3 %ff% 


1 

2 






% °^chH ^ I 

^' Hchl ^ f 3 ^ f% TQc) + H (x) , A kg T (x) - H{x) <^aW u f|Al f WSJT ^ 

( T(x) H (x)R ) 

[R T H(x) R T T(x)R J < 4 ' 5 ) 

og^FTtaf I 

,, ^rfr) = TQc) , v ut (X) = R r T(x)R, G 0 C * ) = //(*)* cRT (*) = R t H(x) 
% R 8 T #1 ^ m ( 3 . 1 ) t ( 4 . 5 ) 3 TFTte* |, ^ ( 3 . 1 ) % 

^ % i r °)* l T m (0. ») % wr a 0 (x) = n o 0c) I cT€TT 

So (*) = a 0 W «£a*>H>jik % I ^ feg cf^ % t^rxr 


r 0 je , | ( T(x) H(x)R ' 
J 7 0 J{r t H(x) R r T(x)R J 



R'' 

°J 


f T(x) H (pc) R ) 

{ R T H(x) R t T(x)R) 


(0 

, R 


T 










(0 

1/1 



^ 4l4!<j>d clf'ciOJt y [delta -i 3J5T 
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W tR a (x) cTSTT b (x)??T % 31^1 (3. 1) if WT % eft 


T(x) H(x)R UO R)(a(x)' \ 0 

R T H(x) * 7 >(x)*JU 7 ’ 0 j l * (x) J l«i 


3TaT efioCRT ^ % StaHtal 


(T(x) - H(x))g(x) = e,, (T(x) - H(x))l T (x) = e\ 


% ?eT f (x) W g (x) 1 1 TTFTT % 


a(x) = \ (f(x) + g(x)) X $ b(x) = ± ( R T f(x ) + R T g(x) 


nx) H(x)R V fl « 

l/rtf(x) ^ y r(x)i?JUw 


r(x) //(*)* u f/ / U/(x> 

tf r tf(x) ii r r(x)i?J 2 I i? r -tf r Jlg(x) 


r(x) + tf(x) 7(x) - tf(x) 'I (fix) 

R r (T(x) + H(x)) -R T (T(x) - H(x)) I g(x) 


^ (3.i) yewdi $. 


3TSf t (4.4) if Wf ^RT 


(T(x) + tf (x))~ 


(r(x) - H(x))~ 


1(1 R\( T(x) H(x)R W/ I 

2U -^JU r /f(x) R T T(x)R) R T -R‘ 


1(1 R \( E u W E n^>)(^ 1 


2 [I -Rj l£ 21 (x) E 22 (x)\[r T -R T 
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tfto TT^O cTSIT f)0 


vlST E (x), E {x), E (x)cTOTF (x)^(4.3)t^cf I fHt(4.1)cfm(4.2)^^ 

m&%\ " 21 
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TRWiH if ferret 

3Efar^i 3tfwjt foq #4) , 4-u did 

fen — ( tpio) 

9,2001] 


RRTST 

STCgff W 3 if ofife p % % feTRT # 

^ ^ 1 1 ^ OTlfcT 3R|clcft p f^SiraeT % WT <FT &ff 3 gf 
%i 2TR%^WFft qFT^ aqtfferti 


Abstract 

Distribution of Ruddy Mongoose ( Herpestes smithi ) in 
Rajasthan. By Satish Kumar Sharma, Range Forest Officer (wildlife), 

Phulwari Wildlife Sanctuary, Kota, Dist. Udaipur (Raj.). 

In the present paper, an account has been given about the 
distribution of the Ruddy Mongoose in Rajasthan. This species is 
distributed in the dense forest pockets of Aravalllis and Vindhyanan 
Mountains. It is absent from Thar desert. 

*f #21 'MRrfta fen (Small Indian Monogos e-Herpestes auropunctatus ) 
T# UIHI'U %3cTT (Common Mongoose-//, edwardsi ) ^cTT # T#t # ^RTfcffiT t 

# 3TFT <fk tR ^R-^R ^3R 3TTcft E? 1 ^ fe # ffe# f I 3RT# 

cfilcfr p 3 tT -Ndl (Ruddy Mongoos- H. smithi) # TF3WR MWl ^ Id l % I W 
TfRcT 3TRT# $ <|T 3lfep WT fe cR Ptd |y| | 3ffi: ?t "T3R 3ITc!T 1 1 

ip oft #* ^mt i# 3 *r # cRR pr w I fe# arrant $ nr Tran 
% I feM % 3I3RR cRTeft p felT fe RKT ^TRcT % *TT fe Ife# 1 1 
(MWIH , »TRd" % 3rRf ^TFT ®FT Tl^T % p fR if dolcrfl p % f^d^l Tfeft 

XffiWTt fefen 

eft ^FffiiRt" 121% m 3TSRR i^RTf W # P W if felT W 1 1 



234 wter fWR wrf 

3jq>rnw?5 

cT^ 1980 % 2001 RftRRRfcrfR 

Rif rr? jet)i(i rri % i ^r gqf if did mR<T1'jhi ^Rdr>i , rtr RfxRtRRT TRsp-iflR, %cn^t 
3TRRH0R, w 3WW, «WK 3TWI, RTRoff RRp 3TORRP cjTRRRR 
3MIM, pIRTTf 3WXTRR, R^RRp 3TRRTXP RTRTRidX 3nWM, dip<l p 
RR RglR R3TR, Rlfaill RRiRf W$, R^R cTR &R, R^I w % RRT ’Mk pi 
RSHR ^ mF$RH f^TT if 'R^d RRf % f^RlR % RR $fR, %RRfl TTgtR RSJTR p 3}^ 
RfSTR p 3TRfStcT RR if RRR-RRR RR W$ tRRT RRT I p RR*f if RR feRTR % 

1 fecre, XRiidl rwr;, rrxjwt wfafadl p LiRRyRchl Irrrr R miM % rrrx! 
Rif rrr eff T rf i 

RfSRR 3RTR# % 3TTfRRTRf RRcff p % ^Ref R$f pR RTR $ RlRcf I Rdf^b 3RX 
^TeTt dWdl RT dllcidl RIH % piKcl If I RSR cTSJT RRT RHlddl p fRSRpcRR ^Rf 
3 # ^fldRI FT RRcTf RTR t # RRT RTcTT 1 1 

% ql<M R? Ml<4l RRT fRi RiTdf p % %R^" 3TTTRcRf p fRSRIdd q4dHldl3Tf 
^ fr$TR RRR RR $Rf if fRRRTR fl p RlfcT R7f RRfRXfcT Rf RTRRf 1 if pJcT RTf Rf 


Rfww rrt fe tini 

Raff % RTg iflRT I Rf RRTcft p RiT iReTT 3TRRdl RcfdMIdl if TIReff 
RRRR, PTeFTR, RTRRR, RTRif, RMRFSfcT, R3TRRR, RllRTR, RRRTRRRR, RfiRbl , 
RTIf Rcfo p piqid if RtaHN 1 1 Rq^oR $Rf % 3RRFRT R? RRxIr cflW, RTRHRTR, 
RhRHT, P?Rt ^fed ST^RTf Tf§RT p 3TR%R RRXsR^f if ^ff ^Xlt RRf %— RRt 'JIf 
RRrfR Rf^T, RSI TTR 3 tR 3TRRHf if ^ff Rtj^ || % I ^rrstr % Rf§RT FX 
feR pfRRf RnRnT°R % RIR pRR XRjR % olIdKIH RFsfldl RT'RRTRR if 'iff 
yv311 ^ : OT ^ r ^ 1 ^tTC 3RTRRff FfRR, R RFfR fRRf t ^ ffcR 1 1 ^ 

Rtdl iUiciiRti gj» >Jt^i5 31# RR | ^ fftex if R?f RRT if xtRSf-tRRRT 

Rif Heiffdl RTTfR I fR $fRf if fd^d Rit 3pff 3?R RRRR % I UR'jfcb RTRIhRi 
% ^fTR <=hld1 p RR ^RRTT R?f R?f fRRT | fRR 'Rt R?f RffePT 'R RpRR 3TTRTF R?f 
<iMd«ldl % RRRR p fRRFf R?f RT^TTRRT 1 1 

^RFarTRR Rcfddidi % FRgR#x, I#, wm & p F fdm i d i if p^ff 
3RlMT RRFTT| tll ^ P RR %RRR RR TT^X R^TR Rllw Wft RIR§ 

Wtap ?^PTfRt R?X RlRRT & if Prtr, W1 ^ ) 3RfR ^ 

3T 3 q ^R 5 1 -3Kiciefl P f^RTRH RRRRTdT % p 3R§ftfuR (Degraded) ^ff if 
R? RjfR ^ R^ Rif fReft 1 1 



235 


PTeft (gy^o f fww£) PT fa ' d<u| 


Tnrofr 1 

Tmwn % -*m\ ip % M Pt ytfMz 


Ptf8JP#P/$P 

f^ldl 

puh Pst^n 

^)T Hh 

snfppt 



pt P^sPT* 



1984 Ulddl <Pd J ld 3Wn'W 3ra*tT 


% PIP 


pppgr *jf3R % pip 


3T^ilKU<l 


3TPPR0P 


3TPPTPPT 


15. 

2000 

Pldfkl fJOS P PIP 
Pf?PP if PPeT felft 

eitpppir 

Ptei 

16. 

2001 

gi?rant sipprup 

TdPgy 

17. 

18. 

2001 

2001 

picTrip prarat Prffa 

PlPP 3TPPRPP 

3ni P^cT SIPPTPJP 

fiHldOT 

6PRRT) 
M?t | 


f«hc^ % PIP 


prot pipsI % pip 


hwoii pft % pip 


pppfr Ptsr % pip, prat 
Pt Prast % pip 


ppra p! sr % pip 3rtsft 

itepr 


PPT Pffft %PTP 


pppra Tspsti % pt?pp % 
4 f <?t 


HFgfgr H3P % ^ pf 
(l3^5R^3r) 

P§3 PIP % PIP (PSPPcT 


ptpt%PIP 


* ^p pipjft if wr pf Pt dpRtaici # psf 1 1 pip % pf m\ 3 pt m Pifci Mt # 1 1 



















236 *nffc?r fRTC TOf 

^ T*5T % crszff <£t w * M faTOR % % ’P ^j^RT TTai T*j 

«rrer ^ # ^ftftcr % iR* ^t to % «iic^b *n? ^nfa 3rR 'Mkci if 

TTjRSJFr 7FHT if 3Uldd1 ^^rFfTeTT "Q^ fq-ttimci McfdH Icil if ^6^61 TOR TO % TO? 
c <c f » TR Tf %cft ff % I ^ sjcT 3 TO ?R #ff L|4d<TrRT3Tt RTTOfRiT TOSlfaR (Degradation) 
^ |3TT SIT cTSSJT TO ^pff ^ ^T-^T TOi tRRRT Sit TO TOR R? 'Jllfci Mt ITOcR faciei 
if Sit ^FT TO TOT TOUT fRTOR.t TOT-TOT # TO % I RfSTO <MTO % TOT 
ftfecT TOlt % tfci^TSt cR t ?m TO? TOTTOTt cfSIT feWTOT % W?* ^ 
TO? if TO TOTfcT TOR TO % ^eft|| 1 1 TO TOTR ’pRR f^RT TOITOTt Sfa if Rt 
f%TOR % (fTO-l) I 



fcR 1 : ?MWJH if fTOW (TO?f TO IcR'^l TOIRt 3PpT?) 
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^»d?icii ?iim 

3TKJ7TT f^fcrsr cR? % Will J I ^ % %& 3TRo TT^o t qp&%, 3TRo H \o 
## TJ^o TJcTo ^IW, ^o TTTTo sm, ITo *ftc ttcto TT^To TftaTT, ct#5 *m, ^o 
€ro^fr,^Tfo %o^, < *Rcff#ft, 3Tfo #o rT%r, 3TRo IJ7TO HHIcTcf , TIfH ^TFR, 
TF#? ^Idldd, HdUlH TJ^RCT, f %, Hie#?, cfto T^To T3Ho ^o 3 #, 

TpS# ?#, ¥tWT Wtf, ■QjTo TnTo #H, T^o Sfo t£h, 3nfo 3TTf o t^?T 

%TT3t, STTT^ ^fHstal , #o IT?To ^pJTT, WIcjldK ’ft 0 tpo ^rgraRT, dtfMd #? 

TT^rgrtiw, #5#? ftftftfil , #1 sn<$f , ^Hcr #?, ^hir, wwtcUH M, 

oUFT, HtcR #?, fft?, TJTTTFT, HTcJHTH Wft HT STT*# 1 1 

ftl&T 

1. 3Z7, TRTo TJrfo : ^ |JcF sffdl ffeH OjdHeW ftgHf #TT?H (1980) 
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Cu + 7L-3UCl4lH R 'szm 


T^Ro Rfo ifTSTT TR fjRTcT 



,pp? 


[STIR—Wfl 9,2001] 


RRT5T 

Cu +2 /L-3TTf5r#T ^T^eT 3T 1 SrasOT' 31^ ^fsOT *BT 

TOST, Ecf ¥tcT 3raTSIT3Tt if 3fSZPH felT W I TESpET 

^rrsrefr ^ <i j hi °Rt to! cwt <5-i<^l ttstott % '^fter ymcTi 
% TOTf feleO W I ^fecT l^fcT (31% ^SFT) ^ cTOgJT fa&H 
Rf&Rl TteRcfT if TOt 1 1 


Abstract 

E. S. R. study of Cu + 2 /L-arginine complexes. By M. P. Yadav 
and Ram Kripal, Department of Physics, University of Allahabad. 

+9 

E. S. R. spectra of Cu IL arginine complex has been studied in 
three phases — powder, glass and solution. With the help of spectra, 
various magnetic parameters as well as bonding parameters have 
computed. They have been interpreted on the basis of Kivelson’s theory. 


forft % i^ c % H % 3 tser utt stfr 

eb cTSTT WT Middl % if TOT 3TT % I l=bfctcrtH 

cT2JT ^rl 2 l% 3iq% 3TSEEff if Cu +2 % TOST, cTSTT WfFT 3raT€lT%'|fHc'tilPl<H 
y'Neil, y 1-cfeTf cWT^rcT [cfT^fct 3Tlf^ WTT % RRTH %0;i ^ RT 

WcfcTl % TTT$J 3tcl^n W 3T®m % 1RT 3lf^ TT^ rTSTT dO'dldi viHcbld ^ 

T TRt % I fTT M % 3TSWFT % WTT ^llH=bf [3, 45 % ‘5RT TTOT-TWI ^Tcf 
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T^To n)o RRR cfSJT TTR fRTcT 

^ 1 1 R?f m Cu +2 /L-3TlMk % ffe^R RRR5R 313RIR (E.S.R.) % RTR fefer RTRcRi 
RR ^glffe, TicT RTRtffe 3TSZRR Rife p5 TtRRi fepf ffefe fe 1 1 

■srcpr RRRfefeft fe$^ttRRij^^%TjxRif i e.s.r. 3ts>trr 3tffeBfed : 
RJ ^RifeR (Magnetically dilute) RJJRT RR fen RTRT 1 1 tpng RgSIT T^TT 3qgRd R>JRT 
fe*T RHT felT 1 1 <|fe, Rf fefem RT 1RTTCT RTJRf % 3TSJRR RgR & RFTR 
fe nfepr op) anRTORT feft 1 1 fey m cu +2 /L-3rrfeftR rtjr? rr rIr 3TRW3if 
(feidk, W cTSTT RfcT) [5 > 6] ^ feRR fe§eT fafci'fd fegRTf % WET "5RT Rife 

fci^jid vr-ReiT Rif w ferr rrt f rrt % qRii^feq REfefei % 3tsrrr % Rifet 
^Mr Rif iRf^d fen rrt 1 1 Rifgsfeto ritrr Rif 3 t^stt % e.s.r. R^fer <•&[ 

HTTW 3TSRRR felT RRT 1 1 

■•feriReh 


Rt^lnt 

3TTRR Rfcff % fe* 3 3TS7RR felT RT W % fefef ## D 4h I cTSJT 
2s, 2p x , 3p y 3?ft 3p z RiSTRi 3 ^ Tlfefi RR RRtR % RSq 3TTRR ^ 3d Ri$IRi % RT2T 
STFlfei Ri^lRi RRTcf f I RfR RR cft^ Rif ±* RRT ±y 3fef W RTR 3?fc Rfef 
dqRfelft +* tf 1 % RRER RR 3lfei iRiRT RTR RR Rf§PRTRrff fen 3TFf RTSTRT RTR 
RR 3TFlfRRi R>$IRi RR fetfoT fen 1 1 WRffe RffefR RTRRi RRRcT Rif 3TRWT 
t aRRTCT^Sr%RRftT3^Rer^RTfr 3T5RRT ^f p RRT p, RJR % RrH ^ RTRR 
ididl Rid I % I 

RfR a = 1 eft RW TJ°fcRT 3TIRfe f | 

RfR a = 0.5 # RFR ^pfclRT R?-feffRR> fef 1 1 

D 4h RRftrfR if Cu +2 % fer RR5R t fe£ ) EuH ffen RTRT I 

H = Po(g,lH z S 2 + gi H x S x ) 

Rra^r rrt RiffeP] % sRftr nraRf a , p, a' rrt p t rr nsraiR ^i^rtr 
yme1 " ! §11 § 1 A 11 A ± ^ wife fer 1 1 Rq^cfR R?IRdl $ «Fefcr RTdd l ' a , 

P, a' R3TT Pj R5T HH 3TTRTR)' % R]R fen RT RRi'dl % | 

RRT RTffer % R?t RfTRRT % fdc^R ^ 3TcRfllRT RJ felRRf % fer 

Icl^jld RR Rl«l-d yfdMlfe fern 

H Sph - H° + H 1 + F(t) 



Cu +/ /L-S)|Rh^ % f^HgR SHsbU! HiT STSPH 
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H ° = So P 0 S z H 

H' = -ha ^ + i aii [l'S~ - fS + ] 

S 0 = j(S x + S y + g z ) 



a 


RS 


2h 1 
^3 PoSo 127t y 3 


(Ag?, + 2g± 2 ) 


kT 

T1 


HfRTR hsit fl^xRT 


Cu +2 /L-3TTf^Rk iter % HofpfR % 3TSHR eft WHcTT $ TO5*. R1TH H5T HtR 

^ fciTT 1 srra^f hr ftHe^sraftarti 



atfroar 

sftcT % oftrfpRR *¥ ianr %sTT^ Ptdd) t (1)] jpS f^R IJSFT RTfHT H? 
fc($Rd'l HTHt Rift % :— 






TT^O tfto cfSTT TW ^TTcT 
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4-2 ^ 

Cu /L-3Trf^#T TSfeT % Ttl^ui STJTR; ^T 3TSKR 

(1) W& ^cTT WTR | 

(2) ^ 3 ^ f |t 9 > 10 > 1! 1 



W5T 31'ct^UI 3TSE^R 


ywlPi* ^r m ytefa wm <rm cRTT % cfte srffe [for (2)] % srpw 

Wftetl t^rw yraeff TfR PlHcfd WT^cfrt :— 



e cRT T TR 3T3RT 3Tcq ift % cf?TW ftef^RT Ife §ft^T ¥IH te 1 1 f&T 
W W clter fer Cu +2 ^ $ WH ^tcTT I tppg TgoRf 3TI?Hf % itef 3 ^TT 

c(ufsOT 'STIH tjtcTT % I slid 35T WT ’dHdl % 1% ofl^W % dnMi tsb^icl MtIcS 

cte m ssraft 3ramr t t it ^trtt % i f?r 3 twt ^r ftew te m 

Cu +2 3TTIH ^ y’fnld % 3 3dcit^ch tSTR^Rt ¥TH ftcft % I 
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THTO tffo TTTT TOT TFT f^lci 

OTt 3T^WT 3 irfasT ^c^TT UTTcrf OTt rpr^ TFTcT T?f 1 1 ^cfcT *THc^|cp 
g 0 TOT a OTT ft TIT ft«bleRT TFTT 1 1 Cu +2 /L- 3TTf^#T % fcTQ; g 0 = 2.129, TOT a = 
67.9 x io -4 3rt. wit wli 

w?fk 3^?fm TT«3TT $d«^H ST-fTTT cMsfvR" % 3TOTTR % FTT TRTTT I 

% Tif^r TTTftrfr D 4h I t^r ttotot d x2 _ y2 1 1 s^fedlT (ottst) % e.s.r. 
OTrfoiT OTt%OT3lf % dftRldH OTt gfg Ttrt t I ' T cTRT cTSTT OTWtT T°fs6T % STOTTR 
tfTOTTTitgfgTtTtt% OTf 3TTOTT FT dt^l TTTTeT OTt 3TTTOT 3 (in 

plane) <j M It W TlfOTT T?TtM Stct I T# 3WFTd 3TTTOT 3 (Out of plane) 
7t TTT TOT TSTtM lt% 1 1 

Ttd OTt 3TTTOT Ff \feeT fOT^fcT % 3TOTTT £ T? fTTii fd^ddl I % 

MRuim TOT wfrfTOT TfTOTT OTWT TFTR 1 1 

■dtfc u l ^TlfcT dlBldil (Spin relaxation mechanism) % fTRJRT TT T cbdd OTfStd) 3TTT 
cTSTT cftVs % #T ^cfclT F<T 31^4 Til T 3TWR<45 fTOTT % OT^ t TST^f THOTRt 

fterat I tIfot TTfef % TtfrOT cTsrr iiyidfdd) ^pff % ot* ft arfr titot tot 
TTTOTrft oth Tlrt % i 
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3 'fefa m ^ 3fk 3^51 m Cd X Ca ^ 

^Riter fen tor 

1^!l Mtui, fWJIchid ftMId) clSH 

ifldiy* Eww wwiw, i^npi^^fenwi, ~ |dig r «a i d 

[5l7H—^f 16,2001] 

^Kl^l 

^ftcrr^R^i fatfw wh, ?arei«i'K %y i ji Ri 4i R^<m 

x ffelH -Jidlc, TJ^T ^iT TJ^J mmcii (Pot Experiment) oudl^d 

1^5tTT *ni I Sj?T 'SPTpT if 5 feo UTo (rff-tjgo 7.5) J Hcil if 

31# # | %f^FRPT 3Ff #T WITT (0, 0.5 cTSTT 1 tfcIW) %#?PT 
7#Z % ^rr if cTSTT %gfWT #1 iTNlli (0, 15 cWT 30 4fo tffo 
T”To) %3fWT 4>ldTU % if ftcTlf # I SPfPTfWrf mRi-uT 
if ^gfwq % 7TP5FT Pcf ft# if % #cT ''3i°nWF 

W-^T^TWITWI 3lflt^‘TOTif (l Ufci?ld cf^) %f^HRR % 3t^y<lfl'l 
# tri%^f if lilfwT ^FSFT if Tfrit ^dt # I 


Abstract 

Effect of Cd x Ca interaction on yield and concentration of 
Cd in fenugreek, By Dinesh Mani, K. K. Tripathi and Chitranjan Kumar, 
Sheila Dhar Institute of Soil Science, Allahabad University, Allahabad. 

A pot experiment was arranged by taking alluvial soil (silty and 
clay loam) of Sheila Dhar Institute experimental farm, Allahabad. 
Earthen pots containing 5 kg soil (pH 7.5) were used in these 
experiments. Ca was applied as Ca S0 4 to provide Ca at the rate of 0, 
0.5 and 1.0 % Cadmium was applied as CdC0 3 at the rate of 0, 15 and 
ppm. The level of Cd in fenugreek was found to be negatively correlated 
with calcium application. It was observed that Ca inhibits the toxic effect 
of Cd on the yield and minimises the concentration of Cd in fenugreek 
leaves especially when Ca is added at a high level of 1 per cent. 
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R$VI RTRI "Ji'ui'hid BlMIbl cfSJT IwijR <£HK 

R? t*3T TO 7TO % % 3^j SRiR % TCfUcHij fst)'<y|e6cHIMl' (TrTO-fjWfcr T 3^1 ill Rich) 
% TORT taRT M % IlRfchKch TRT?f tadf if ^ TO 7% fl frRtTOR) TOtfSjf t 
^ sn^Sf sign I sfr taf if 3ita> toto if Hta ttr ^sff -srt to; # 

w$t 1 tat- star t w xrg ^trszt m yRi^d wcr w 1 1 [1] 

3T^?ftwr % W ta snf3Tf if WR tat WSlfcRTO 3 RlMfTOllil' tacT I 
3rk |3TO Rl^d 3RTOR 3nft TOi Zff fTOlT W 1 1 g^T f^'cRH if 5TRT: 3Tfta TOTO 
if Ca^ 3TRRf cfit 34R*lid if Cd ++ 3TRRf % RrtaR? W*m TOR W 1 1 WTPTcT : 

cR? WR troRsft % TOtaiR tarot wtarot % ftar if itar to^toR 
3^rcRSr R?f % I cRp: 3RlVlta UTO tat Rig it ^FRt tat sng % ta Tftafif 
(WR^I^h) 3RJTO MR<ri : cK , - , l % fcTCT <jtu^i 41 iflR|cb)7taT ti WR % fcRr TTEf> tojr 
^ tawsrf lltt 1 1 STORTOcRTO, TO ta wife 3Tf!ro TOR if ta>, Rita Ref 

'WR % tort tart if cffi cTsrr i’ j iHk 3?t tat % hsir ztto ta 1 i [2] 

3i^Itai % ftar if tar ^r ir taatar I tro statafror TOrof to 

RRcft I, TOR— W taTOT if qiRS|ch 3TRR 3fk fRt 3TRR eft TOSTO, g^r eft 

zRt torsr it w\ fg statror % rjh, r% to gcf tor, TOsf-taro tat 
■^31'^ tort? Rtt TO33T, g<R to ft-geTo gsr taro ttacr ftag i taRm ft 

^l<aiR|gh 3cf^ 3?ft ■^ZlRT|S ^ IJ^T if 3TRRT RT’RTOTf Rr 5 |TT f |P] ^ 

'Rf ^sTT W I % ^ % M<i'l % ^ffsR URT iTOi cTSTT W ^ ^Rl’MH % 

3TOlW if TOft 3Tmf | |W 

W ^ ^ STlf^Ri ^ e h<'l if 3RTR?rfpRJT % KTR if 

Rat fir ?q% ^Rg?r ^tRt epf to^Rit tot| i 

Tnft^lIrMcR 

^WWRll3ft^%TTTOff^5l%o TTToM(^-T^o 7 .5)iR3^W 
"TO t 50 kg N, 50 Kg P 2 0j 50 kg K 2 0 "STfcT ^cfeiR ^ stiH^i: ^RiJI, Rr|<v| 

fRRR^ W t%Z 3TTO Rter^T % TOT if tail I W | igx^j q^r % ifsft 3Tn| 
Rf i wi % 45 % tf^i^ iffsff ^ Trta tai w i 

^ # srtto %ta wr s^rak 1 N-3Rfriwr Rr§nro Itflr -m l5] , 

ita cllc^ TT^- ^ ^ 3T^HIMH tar -gRrM tft-TTxro RR tadei 

Rt-T^o Tfte m wta w i ^r if taro fR ta sn^srt % tata ^ f|-3RR 

5mLRK HN0 3 3Tk 5 ml. HCI0 4 (60%) Rta %m ta Wl ^to dfo qto TTo 
^ l ^ <1 y, ' s ' U| ^ ^ tfo iffo TTo ftaf {1.97 HFT (0.05M) ~it o Zfo tffo Tio 
Rl^, 13.3 ml. (0.1 M) Slf-TTtRTR TT^r aftT 1.47 TRT (0.01M) T TOflTip ^ 



qft tfl'Scll sfk q7 Cd x Ca qft 3M"'M f^TT qq ^r*5qrsr 247 

vt-T^o 7.3 m fqsrfftq m} %m feu w i ^ % foiT ftm (ws 

25 ml HN0 3 + 10 ml HCI0 4 +5 ml W=5 H 2 S0 4 ) cRT qqk fqRTT W I ckR 3R& 
■qrsfft^) #<%il^d(4ld< (Model P YVUNICAM SP2900 Coupled with SP9 Computer) 

=& y^iiidi $ < qkt cRgait trrar w ^ ’RTti 

TTRnft 1 


■STtelTSR ^ ig5TR RqJFt '5t^5t c& RiqRt TJ?T % ^RR-TRTraft3R T[Ut 



7.5 

td^d-dldchdl (d Sm -1 ) 25°C m 

0.16 

^lc|cb chlcf-i 

0.58 qfci?ia 


0.08 ■gfasira 

tITRFT fqjqqq ^RcH (C mol (P + ) kg l ) 

19.5 

gxT LhlWxi 

0.08 afasiq 

■gr odt orff otto %sftqq 

0.03 qtoqtotriTo 1 

ilo^otfroTTo Piwlufli) 

0.24 ^toiftoTHTo j| 

■sfozioTftoTTo fwHfa qqqq 

1.2 qtorfl-oTTqo | 

^to^toTftoTTo Pusch^Hil 

0.3 dtoiftoTT^o 1 

. — — ■ — — jj 

iloSloTfloTlo IwKtq 

4.4 iftoTito'lTCfO 


qR<J||q rMI Icl^xHI 


jjs[r 3 %siwr % wPt (30 qto qto tjtto) ^ ksfr qq wr qcrfr qqr fth 
|f qRg % R^cfR WPT k M ^ ^ 3Ttf?Ri Wf k F^TfecT |f 1 

tSRJ 31^ef cUfadH (30 tfto Tt° Ttqo) qTTtq RfRTT W # ^Riq (400 TTPT qfcT 
WIT) qiH |4t, RRg qpq %lfWT (30 tfto tfto ttqo) % RTSJ 1 yfdVId %^ERFr qq 

qkkr ferr w eft wm 550 snq qRr toi fth |4t i 3i^r %sfwr (15 qk> tft 0 

ITTfo) fqoTT^ tR 3TT3T 450 UFT ^rfcT WIT SIR gf I Cd 15Rto tfto tfto + Ca 1% % 3tRTR 

<=ir% tR nqqr «reqR 570 mq qfq wit ft ?m\ 1 cd3oqto tfto qqo +ca 1 % % 
qqoff eft ksft «ft) qknrf ark srif 3 %5fqqq qq qq^r: 3.2 fto tfro t^o £ 
qd^R 1.5 tfto tffo Ttqo 3?k 3.0 fto fto qqo % y<i<h< 2.0 Rt° ft© Tjq° d<sil W 1 
f# qqiR Cd 15 fto tfto xfto + Ca 1 % ft dWiRd MHcil ft ftsft q?f yRiql 3Tk ft 
ch^iqqq qq kcR! sh'q^I: 2.8 fto fto Tjqo ft ERqR 1.0 ftfo fto T^To 2.1 Rk> tffo 
TTRo % q^efR 1.05 qto qto Tjqo W I 






m 'ST^TOf 


(^fim if cf«rr tfenn nfera %') 


2 ; ^ ^s1h«h ^ fps^t nr %sfwr nsn %fem oft 3n#n fen ^r n^ior 
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TTR&ft 2 

frgft qft ?T5T m Ivgfa^M TOT I ^ R W ^ 3T^rf5rOT TTOleJ 



RRufi 3 

^sft if ettts f fow 3?t «Rfn *TT TOT ^K4WM g5t 3T^RlfgOT ^T "SOT^ 
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T=rf^r, <j> i "ichirt cTsrr facRsFr 3 >hk 

MR 1RT 3iMfTftcT ^sft % 4Nf fcT if 25-40 ^fcn?Rr eft 

<ffe if I qftRTf if %sfwr % WT if PR^FT 50 % 65 SffclW |f <TS1T Mff if 

%§fTRn? % M3RT if 30-50 yfcfyi'd «Pft |f I 

McffcR if ^pTOH T^sff cfSTT 3FTIMf pFTT if cft?l ^fcT 

t flcTT 1 1 cReff eft 3TRterfsfRT ^sff <ft eblRpft if Rlt^f frHTft 

1 1 zr? 3Tsm ^Thn % f% Tjetr ^snpft if femp r <rwf xft apstetoT ifNff ^rrr 
%sfwr % 3^ftw xft cppft ws. ws 'ST’^Tri^Rr Wt 1 1 Ijf^RPT *ft 3mt armf^i 

SRcIT if l^fWT % 3Tfif?Vl«(U| eft cFJJT cfRft 1 1 5 6 [7] 

1. fer, xj^ro fto R8TT f^r pftr = fw agtfsipr trftcpr, 2001, 44 (2), 161-168. 

2. cftcR, fto so^p : Managing the Heavy Metals on Land, Dekker, New York, 1978. 

3. STRft, fto fto ; XjRB, 30fo; fto : Effect of Selected Soil Additives on 

Cadmium uptake of various crops. Schutzdienstes 1998, 50 (10), 263-267. 

4. ^fcMchl, fo; xpzf, tfto; STMlftj), Sllfo rfm fftftpnft, TTo : Effect of liming on the 

heavy metal uptake of lettuce. Agrokemia as Talahitan 1998, 47 (1/4), 229-234. 

5. oHcbnU, TTefo MTo; Peff, fto tjho cTSTT sTci) , fto %o : Extractable Iron, Aluminium 

and Silicon. In methods for Chemical Analysis of Soils. 1987, 71-76. 

6. fto TJRTo ; Soil Plant Analysis. Inter Science Publisher, Newyork, USA 1963. 

7. hUci, 3TRO; ftfftr, 3TTfo; ifft, fto cTElT AR<*h , : Cd adsorption in different 

substrata : Influence Exerted by Ca. Agrochimica 1996, 40 (4), 191-196. 
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cleFlJ : T^'STta-'Rl^eH TT^ Wlf^RT 

VKWdl 


tsrarsfareicr 

^f^TRf^TFT, ^FTT^l fagclfagHtl , ^t%RT 
HSIT 


A *\ 

TgFjRI cJJRR <KTen 


^raRHwpi, 


dRTtJr«\ 


PHR-Wlt 9,2001] 


VKISil 

far^m Itcff if ^ cn^r ciigmd) ^rrf % y«feFi %§ ?ier 
% cRf 3 #3RT^ srfcnnf^f ^Ft ^ I ^ ^?Rf ^cTff 3TFffcT 

3 ^terrort <W4lRidi g>r rat 3 Hbst w 1 1 

d'lRwui % 3TIWT % ^T«I # 3t^t ^TT cP=FTfaft 

?i^f ^r^n^rfe|3nli <rr wfa ^ c*jfT=t><ui 3 sfSRT fft 3TR 
^ ^TT d'tul'hl Slffaft % f?^t Mitfd UWltdd Rw> RT 

ll 


Abstract 

Classification of multilayered fold : A research based review 
and proposed new Hindi terminology. By Vaibhava Srivastava, 
Department of Geology, Nagaland University, Kohima and V. K. 
Gairola, Department of Geology, Banaras Hindu University, Varanasi 
(U.P.). 

In recent years new schemes have come for the classification of 
multilayered folds in deformed rocks. These schemes which are based 
mainly on the shape of the surfaces, and geometiy of the layers of the 
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sfRrera ^ fern <jrr 

folds, have introduced many new terms of fold types such as 
Isodeviatoric ( Samvichalani ), Anisodeviatoric ( Asamvichalani ), 

Analogous ( Samjyamitic ), Peri-analogous ( Parisamjyamitic ), Sub- 
analogous ( Upsamjyamitic ), Sub-nonanalogous (Upvishamjyamitic), 
Nonanalogous ( Vishamjyamitic), Strongly Nonanalogous 
C Atmshamjyamitic ), Strictly harmonic (Samakritic), Peri-harmonic 
( Parisamakritic ), Subharmonic (Upsamakritic ), Sub-nonharmonic 
(Upvishmakritic) Nonharmonic (Vishamakritic )> Strongly Non- 
harmonic ( Ati-Vishamakritic ), Almost-Box ( Prabux and Avabux). 

Between Box and Semi-ellipse (Bux-Ardhadeerghwrittamadhya). 

Almost Semi-ellipse ( Prardhdeerghvritta and Avardhdeerghvritta ), 

Between Semi-ellipse and Parabola ( Ardhadeerghvritta 
Paravalaymadhya), Almost Parabola (Praparvalaya & Avaparvalaya). 

Between Parabola and Sine Wave {Parvalaya-Jyatarangmadhya), 

Almost Sine Wave (Prajyatarang and Avajyatarang), Between 
Sine- Wave and Chevron (Jyatarang-Koniyamadhya) Almost Chevron 
(Prakoniya and Avakoniya). In the present paper, the advantages and 
limitations of these schemes have been discussed. Also a new Hindi 
terminology for folds has been proposed. Roman transcrption of Hindi 
terms has been written in Italics. 

^ #R1 pF 5T % ^RUj ^fd ^ 

^ ^ cicu'l % wan 3RRf % 

% feT rfcrr d=Mfe ^ TOfdd I tariff m trcnR 

^ 1 1 "<ddi5< u n?f <d J ffe u i sijsiRr cfjiz iiRdfer 

(Appearance in cross section), nffeR (Attitude of fold), (Symmetry), 

3icRT^3ik ^T [3 - 4 J (Interlimb angle), W 6] (Geometry of layer) 

8] (Shape of surface) 3TT^ 3TTSTRf R fen RT ^cfRT 1 1 fejj RcR cf jfTch^m 
^ RR RR «RTf nf f RRfe "5fecf gcR 

^3TT d*cl 1 1 ?1R R dciil % RRfeRT % fer ^ feipqf cpr 

tcleni^l fe tl W % |( 9> 10 1 RtR RgCRcft ReRf % ^rjfeu| ^fen3Tt cfSTT 3^% 
^ ^ ?IcTT W | cRIT RT8I & cRRfe % fer feft 3 W 

^ Rt UWlfcid fei tht|| 

cici4) «f»T ^ft|Teb<Ul 

■' ~ ^ RcRf RR ^rR 1 ! % ^ r^R 

^fer felT fel% RR RfeTcT fenf R5cl & I RR flfRt 11 ! % ^ ^cR 

R Similar fold (RRR ReR) wi 3 Tm& % ^ TT^Rcfi 
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RRFT % foTXT fR5RT Rf R°F> fRRfa RRlfaRl (epf-2) R>f k&ftR W 1 1 RFT 'gRT 

dlwiRsId RgMTd') RRR oFt RTR if Harmonic fold (SIRfft* 3TRRT fTi'dl'd) RRR) Ri^r 
RT% RRT 1 [12 ^ W MR «(§M<dl RRRf % %r R<!R Rf R^FTT RR R*T J3TT Rf ReFlf RTf 
6 IhTP) 4) (harmonic) RR fMRRRRT (disharmonic) Rflf if fRRRR RFiRcff 1 1 RRR 

t RRR t tRR% TPft fRRfaTRRTt RTR? RR RTR^af R<R STRIR RRT TTTHTR ?fRT %1 ^TT 
RtRRT % 3T3HTR 3FR TT'Rt MR % RRR ^ Rif ^ RFtt fdfdRT?\ifl RRR fit | |t 12 l 
iRRf RTRTR if 3T^ RtfRRT RRTRTf ^ W RR TFTOR, RRFTcTT, TTT8RT, R5R TTTfR, 
3TTRRT $Rlfq if f*TRRT % RRT°T RT$fdR> ftRf if RRffRRi RRRT RR gp 

RRT k RRTT %l ^RfcRTT SfRRRTf RRk RTRf tj|$||ft<bf RTf ftck RTef TTRt RRR RRT t 
R*f % 3TRfd iRiRRMRt RRR pTT RF& 2f I fTT RRRT % RRfRTTR % RTfif R^cRJpf Pl**fc4 
fdRRd RFTT TTRR RSf RT |RfoTtT RRfRRui RTt Rf RtRRT ^RTf^Rl if RtRTfRR R?f ?t 
TTRTt I ?TR ?f % Rflf if R|RTflt RRT! % fRR; RfT TFRTRRT3Tt t ^RR RRfRTTR R?f Rf 
RfRRT3Tf RR IrrTTTT iRiRT RRT t [19 ’ 10 1 Rt RRTR: RRR TFT? f RTf 3TT^fcT RR RrMt if 
RfTRfllR RfTR^ff RT STTRlfTR 1 1 


ijfRi larfar irt 3RffR Idifckui 

RRRf % iRR, TTTd T^Rif RR yfdMKH £RdT [13] i%RT RT I RRIRRTR 

?TT Wm RTt ?5RT2R [7 1, fTT? RRT ^tTtcRT[8] RR RtRTTRR RRT 7filRT [9] % 3TFf fdRifdd 
fRiRT I RcR % %# RR? % ^fRT fR#RR % leTR; R^RRR HfdMRd^ f% (inflexion 
point) % RcFT % 3T§ffR RR RT RR R?f RRlf (w) #T RTTRT RFif if I^RllRR R5T 
tRRT RTRT I (lRR-l),l RRRRTR tRRTRRT fR^ft ^ 3T§ffR RR % TTRTRT RRR TTR? 

^Tf RtT Dj, D 2 RR D 3 % T?\R if RTR iRRT RTRT 1 1 



fRR 1 
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tncr sftcrrccfcf crerr <jrh ^tIrt 

^ctt [13 1 ^rt I^it tht fHRMsR ^rf (m\o 1^ 2 ) 3 d 15 d 2 , d 3 hsh w % 

^rsrrf^cr HRf ^ ysHX wr ijfnTTpTtHT (bj) crsanr ^frrr 5^ (b 3 ) hh w 

dull % I 


yi + V3y 2 + y 3 ( 1 ) 

- y 3 ( 2 ) 


D, 7t/(2w) 

D 2 it/(2w) 

D 3 h/ (2w) 

b 3 /bj % OTETR HT % 5 TJcT^ 3)l#fdd7 ^rf%cT cRR % <J*T 8 M 

^niTI ^ 3n^fcraf f— don (Box fold), Rsfdlfc^-d (Semi-ellipse), MWdil 

(Parabola), WRRH (Sine-wave) efS3T HRH (Chevron fold) 1dH% %Ti b 3 /bj <R 

ftf^cT HR I (HTRTM) HHfo 3RT HRHf % icPT b 3 /bi 3FjqR eft 3HTt cTSTT f wefl TftHTTT 
ftsrffe ll ?H TftHTRt 3 HRlSR RS3T ^tHlRT^ % cfHH % 16 TOI f^fTR fer 

HtHT^ HTRlt-l3 7j||| ^ ^<rft cRpf gn^^prjf %^RTTf^^f WM 

4Md«l HR f ^HfePT t^H HRHt Rl HR HIT HPT (HHifcbd , HHuf|-l) HRH fer HIT f | 
ft* **h irffem HtRHT 3 sqrfsrr 5 Ri^rnf % ftercff 

ty^l HRt HRl ^e# H?T TJof> # HPT (t$ Almost Box Fold) ^ RRT RTHT | HHg ^HHH 
HPRRR cfR^ HHH dcfniH otachf 5RT ^ 3TRH-3TRH HPT fRTHP;|| tjR*^ 
3TT^ifcr % PltvHd HR % 3TfERi b 3 /bj HR 'diet HRH H^RgHT TJ5RT RRPf ‘H’ HSTT 
inf^cf HR % H5H b 3 /bj HR Hl^ - HRH 3 #HHPJ3Hi HHTPf ‘3TH’ RteHH HI* flcHlch) 

f| 

^TfPHTgf ftf^R HR HR* HRH cRR (b 3 /b, = .333) % 1 HcfidcRf HR HRT HRHf 
(Almost box fold, HTRft-l) Rl WHH (0.333 <b 3 /bj <0.409) HSTT 3THHHH 0.311 <b 3 /b, 
<0.333) HTRwtl |#WT ‘HTSf^tT’, ‘3RR%tT’, ‘HHTRRH’, ‘RHH RTRH ’, 
‘■SI^RH’, ‘3THRTRRH’, ‘ 54,1 of) < 4 ’ cfSTT ‘ 3 TH 5 h>|liJ HRH’ ^RTiHHITHHFM^HHPT 

H^ll W ^ HTi % 3TFPR t HRH 3TTf^T % iRCr 3lM 16 ^ % 

WRHT 21 HeFM HH HHk # H%HT fRH% ^RT HRH 3P1« ^ Hi 

PfSHT % HTST SPR Ihrt rt h%ht I 



yi = 

y 2 = 
y 3 = 
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W<wfl 1 


snffcwf t> b 3 /b! ^ #RTq, 


ofeFT 

(b3/bi) 

sqrt wit 

fWeft 

Multiple (stgtf*) 

- 

0.409 

Almost Box (Sldc^) 

0.409 

0.333 

Box (sjcRl) 

0.333 

0.333 

Almost Box (Slci^c**!*) 

0.333 

0.311 

Between Box & Semi-ellipse (^^T-3T441 ^tFT ST*) 

0.311 

0.205 

Almost Semi-ellipse (5TT^?l^<jTt*) 

0.205 

0.165 

Semi-ellipse (3I^*Jcjri*) 

0.165 

0.165 

Almost Semi-ellipse (3T^f^tefcpf) 



Between Semi-ellipse & Parabola (3Tsf<{! fcf cj'ii -MicJddH ST*) 

■ 

la 

Almost Parabola (y-twet^*) 


i 

Parabola (iNSIc-m) 


i 

Almost Parabola (3{c|t( <cfcrl^l *) 

0.037 

0.025 

Between Parabola & Sine Wave (M<3dd-^lcUdB&4*) 

0.025 

0.0081 

Almost Sine Wave (y^lcK 4 !*) 

0.0081 

0.00 


0.00 

0.00 

Almost Sine Wave (araajlcR*!*) 


0.0193 

Between Sine Wave & Chevron (^nrR^-^T^WST*) 

-0.0193 

-0.072 

Almost Chevron (ychl u fcl*) 

-0.072 

-0.111 

Chevron (<bl u fl^) 

-0.111 

-0.111 

Almost Chevron (-ilc(ehlun<l*j 

-0.111 

-0.172 

Cuspate (3BT^?ff) 

-0.172 

" 1 


* *14)1 flcMlctol 
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'cTSTT few fWR ^TfcTT 


(a) 


w 


« 


w 



?cPT TO TO (n) 


ffe-2 

) 

to, SigqTcT 
feft 

an^ifcr oRt Tjnr f% % wr ^ran fen ^tt twkTT 1 1 $pr fegart 3mra ^f fen% 


feft ^Rcft 3TTffelf 3TTWtfnnnT (3TaraT WMHd 

^ % fer ^ftcTRdd w ^ffet 9 ] % TT^R 3TK^ (ffe- 2 ) nspT fen fer^f b 2 
crarr ^ne nrsn (n) '$n tr fefer fen 1 1 sn anfc^ tr 
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m i^f tt^ tor\ht nr at??; nm knr krat <gfrcft ^rr % farf^ra- to?t aft 
3Rffta 3 mIWh aft inn <jfg 3 ^ wm li f&r m < gar % *Rnrc m ^ 

TO %3T m aq<R OTt % % cRR % tfpft *R?f aft 3R?fa TjaRTCR % 3TK ^#TTT 
^|Wt afro apt W<£fciai (Strictly harmonic) cRR afi?T W 1 1 3RT ^cRT aft 
anfftn 3 nffilaafta' afknk aft m rto Rraro % n ^ (3) % ^ratn -gra aftaftro 

aft 'flafiftf | 

HH<ti fa-clcR a n = 'f [{(Sx 2 ) - (Xx)/n}/n ] (3) 

aRT x = b J /b 1 

n = TO?f aft MI 

HRa> iararo (CT n ) 3 1000 ^ ^RT aftft m 3ftTCRaT ^RTO (Index of 
Nonharmony-INH) UTH elm % 

3RRR?rr yTR) (INH) = 1000. a n (4) 

3RPTFRT JI'JliaR % 3TT9TT nT «t£M<dl aTOf aft 6 aftf f^TOT faRT W 

faRt ntr cRfRftaFt (cTRlfTO) % ftTSJ TOlt-2 "ft fftnT W 1 1 

•WKuft 2 

<9§mdl c»ddl atf 3tiejftrw> 


i^s^ScnBBiSyfrrw 

c IcriH cpf 

trotaafn 

0 

Strictly harmonic fold 

«HI<J)lcl4)* aoR 

0 < INH < 15 

Periharmonic fold 


■15 < INH < 30 

Subharmonic fold 


30 < INH < 45 

Subnonharmonic fold 

dUftMHl^fcRi* oRR 

45 < INH < 75 

Nonharmonic fold 

tawfifaai* a?R 

75 < INH 

Strongly Nonharmonic fold 



eRRaFT aanfeftn 

afka w ftr aminata laskro crt sain ffkasf 1 ‘ ^ % ^sraw afa sn^ftkR 
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chw #3Rt1cJ f fT few gRTC ^TtcTT 

Uefcc-mi % 3TT«fH m fefT STT, Wf Rt Rlflf Rt T^n % WT 3 efR 

wH 5] % RjR 3?t ^ifHfd Rt 1A, IB, 1C, 2 ^ 3 RRR opff if fenfet fefT I MR 
3 % 1A % RTR <R 1A1, 1A2 1A3 cTMt 3 % WT 3A, 3B ^ 3C 

RrRRR^M'Tf Rt wt?tfelTI Glg'-Kdl McR # '^rftclk fe^fei % fer ffRliiRsid 
Mil 3t*RTf MRttl 



^rsnr <rr % Rt 3 ?tr% wr 3 wi mft w%fRt % 

fer fe|3Tt Rt facRR -3T^fer cTeT W Rt ^ 1 1 McR <# gf : f&ricT 3f RRt I fe 

3T§ft^" cIR 3>S^ ft MTM I ftT fisrfcT # feff MR %UIT (tangents) ItfeT #ft cTSfT fit 
TJR Rfel f^jfcT MR ^ f i^<rlA RfcT RtR (a) ftHT cfSTT R^ftRT3Tt % Mtf RR 
Mfelf ‘t 0 ’ #ft I MR3 Rt ftt fefct % ^§1 31M Tiff fM R^>f >RT3Tt Dfer it 
RtR ‘a’ MT fR>t ttt R?f ^srr^ McR % fet RT feg 3 rf ^t R?f fjtft 3% 
ften% ctldl tRt Rt ‘a Mfat MT RfcT 3ITfH|J|H’ W RTcTT % I feat MR % ft Rfeff 
5Ft Rt cRMMM ftt Rt ‘t a ’ R2TT 3T§ftf tTR % MMRT efit ‘T a ’ % MM 3 aSRR 
feR MTtTt I (fet 3) I fetMsRt «BT MftM MR 3TRM-3RR - Hfehlufl (a) MI t a 
W T a it RT^Rfe) ife| t a ’ T>M T a ’ Rt fffeR fet MR it fejT MRTT 1 1 
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3l<rFI-3lcrlM 'lfcl < =hl u ?i (a) ' C R 3Rq Rt 3ll^mRl=h Hkl^ dRefcR TO ITTOtq STITO 

frort crfRct w qft 'rfnftfa Rt 9 to % °tm w i qqg wr qft tm srfsrai 
ft to% m ?q nr#? ante frcr froft tor wifi# rt % toto to: 
t[Rr TOTt-TOTt ^|cf «ffeq TT^ 3T^ra?riW ft TOTcTT 1 1 ^fettf STOT *f ^ fR. 

^tc)iwy qSJT ^tfteTT [10] % 3tf*R (fer 4 Tj4 5) fTO#q fTOj; Rfi# 

tor 3?t ^ifqfq 3 qfecfq Rf tor to: toit ^qq 1 1 



a > 

fe 4 

^ET 3tRr ‘n’ Wf qft feRra dicl<*>l* J TT (a) TO 3qjMtkl4i nld^ (t'a TO T'a) 
% qR 3 > RtTOR [a n (ta) TO a n (T'a)] , ^ TOtft TO TOIT qRlTOtR a TOt TO TOR to 
TOrlT % I TORf TOt TOTTOT 3 i*TOT% TO Ft ^TO TOF TO ttM ^J9R ffcft 1 1 Hid* 
3 TR^ (iTOf. 4 c* 5 ) 3 fR ^RT qft ferfcT % 3TT3TO TO ^fTCTt TORf TO TOffTOR iTOTO 
^TTcTT % t ^HT TOR RrTTO 3Tf*R ^ % WcR TJTO TOR Wr ftcft I, ^^g fe-gd-ft 
(Isodeviatoric) TOIT 3RT TOf TORfeTORt (Anisodeviatoric) dcR ^® T wll ^ <a§TOdl 
TOft TOct UTORR TOTftlq I, ft qq*dlRrfcR5 TOR (Analogous fold) 
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ylcdwd ctsit TcrjR gRR ttwt 

«h$l WT % I eld'll oRT an (t'a) a, 3T2T?T an (T'a) fcK)«Si a VII d (Rjti 4 R 5) 
fsr m ton tofo ^ cvr *f t'a T'a w rtrr to ton ^ to i 

wtorfto % 10 3^TTO ®Tcmr 7TTT 1 1A1-, 1A2-, 1A3-, 1B-, 3A-, 3B-, 3C- 

w tora-rmtotoR w’R <est w 1 1 atotoRt efto <£r to? ms =& f^rfer 

% 3TTSTR TR ^fRWHnftrfcR) (Perianalogous), (Subanalogous), 

'jelifttcieh (Subnonanalogous), f^RT^ITftrfcW (Nonanalogous) cTSJT 
(Strongly nonanalogous) e(eR ^ifT WT ^ I 



5 
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RRRf R?t fRRT if 3RRRT 1 1 %5RRf: RI R1R afto 1 to d|to RRR TKfHJRl to 
% Rdto ^ to to t, torf RI Rt RRT t to to to# RRR if to to MI 

arfllef) # eft toto W % RTSJR % 3R RRR to oERcT RiRn R %cfR toto 3T% 
31cddglfto # tol I 3RT^ dgMidl nto W 3TSRFT ^ 3W ItorW # Rfto 
RRR % RR if ton WTf%tT| ^R todTC to «ZTR if Rlet fir totTRTeT W to# 9 ’ 10 f 
5TR to Rf 'd|to RRRf %■ eritovt to toFT# RT?to WtrT tot 1 1 

toRt RflRit RRR d> RHI*J|ebKl RRlt # to# faSRRR RT aimiKd RRR ^MFl 
to %RT [9] 3RRT RtototR I Rt 3TT^fcT if 31RT fton to # ULbddiyeto Mtor 

cto if rsirIi fR torn if rri to ari^M if 3 irrhrt to ‘aiRRHRT toto % 

RT*T ^ MWRRfi RRif ogRRlwRTRTtl tolRTcl eWT to# 9 ! % R1T fafto &OT! 

^TcTRnart % rr# m ?r %rt ri ton to ato w in to RiRRnaff % 
tot % ator 3 irrrrt if ton Mton sft i ntotoR to to tomm^T 
tnrin-nT|R % tot % arsRR if m to w % Rto rtr to tot rt ator 

3TRRTnRT y u lich ndtt RiR TIR 3 #t RR# R5T 3TtRR aWHHctl 3 u li«b stH^i: 

toto sjt l ri aratoRR ftonnicr: |R Rinto afft |?ttr r>rtt % to rtr if RRn nto 
% tot to aiton rr fd^uff it wtor p;l i amricr r? ton to 3 # % ^irt 
iriiddidR i aRtot if tot RiRTRTaft % 3 R t^f wrjyf ton tor 

tot % ton ^tot 355 tor^ Rt 1 1 

<Ri?RTTst nntora n?R, .■Rntt '■icto anto fnn-fto #, nn5 # rt 
( nRTftto) ^ gto Rito nsn toft ^ nto t^tot anto nni it 3TRiR 
tot^Rr-fto^ nt, nMi^td'ni tof^Rt 5 ihTPi<* n# it nto 1 am: toton 

^t fR RFRT if 3TRRRnT 3 u li«h ^Idl ddd (RRcffcR)) einTPidi flcn m ntcRSITR 

to r[ctt%i to to ntoto rrt ^t -amn tor wt rrt % anto^n^ 
■?ir ept anto % rr if a^n nto oerr ton rr % toto-Rntoto don 
arsran ^RR i -nH i ^RRi RcR nt RRifto tot nft afk nt rm % rtst 

oEfeRT t=fRT RT RcfRT % 1 RR toRR RTRRITaff % RcRt R5T ^R ton &Ul 
aTSRR R5RT It, Rt RI «RR W Rlfin; to togTRRT (S 2 ) RT WRT cTR (Sj) tot if 
toft iTRi nr it rrr antor m totoT tom w % i i^iirt ntf tor Fj rrr ^t 
antor Sj rri nr nnr f 3 rr? ^t anto nn s 2 Rm nr nt antof ftoto Fj 3 fn 
f 2 % 3 Rrtr«f arsERR % tto ■^tor to ton i 

rrr to nt Rntotr nr totonn tonaitt 5 ’ 6> 10] m arw rir li to [5 l 
% sgRH tont Rtor w if toftor totot % rto anjmlto Rterf if to rtrt 

ilRdetn RRR Rton (Mechanism of folding) R9lto % I 3lto RTfifto RRlt ^t RTltoef 
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t'JTsr sftgiRg gsn fggg fnrn ^Irt 

3 T«wr cR^ trc gg mgr qgr % ggi # ggcroft gRR % fgf^rg wt *f. ^c-pi-^c-m 
^i{i# 3 qf^rfr fT deficit ¥ 153 i wf gft 'Ssnftfcf 3 f ggiR gft toff^racrr ggtqt "srt 
iggfag gRRf ^ M nf % [15 ’ 163 1 3 i*=rg 3 ^nfnf?r % fRgfgg rrr % 
xngf gft wjt gft ^ ^jfw #cft 1 1 gsrr wf Rt w RfRR qr gRR 

% wf 3 IB 'jiliftfcT ^riw R# 7 s? TTRcft ewfleh Tjgi TftHT % MV^Id W Rf 

•qtaf 3 3RTC RT RTTClRT ST^RT Rfelf % Pli^fd Wt R7 TT3n FNT % ^ Id RRR RT 

a*tor # r# ts r^tt ggffR gg gRR % wf # Rtf gsig 7 TRg R?f # 7 ^rtt i 

oR<pr: cRcfcT RR TOR % gfRcft gRR (epf-2 TORRTftfclR) if # 'QRg'HTR ^ifafcl % 
RTfrfRR wf Rt 3 MR&rfcl R-qg 1 1 

qf RR-fl R i i!KigRl : iparg 

&& 3 ^a«Bf % 3FlR ^ M RRRteft R=gf RT RJk HBR I Rf Wt gT7 
3T^cT fgRtr TTTT %1 FTKT ^TR I % ReftcftfR RRTlRRt RR% RR ?RRT Rqk fRRT TOT 

TIRcR 1 1 ?R dRHlRl Rs^f Rf ^ Rtt gt gf I- 

qqfgxfeRt RRR (Isodeviatoric fold), 317THfgRRRt RRR (Anisodeviatoric fold), 
*W'jdlP)fclR RRR (Analogous fold), yRRH'^dlfnldR RRR (Peri-analogous fold), 
RqgRTOnfRfcTRgRR (Sub-analogousfold), cieH (Sub-nonanalogousfold), 

IWRgTfRfRRgRR (Nonanalogousfold), RfM^PTRRTfRfc^RRR (Strongly Nonanalogous 
fold), RHl< 2 >fclcp gRR (Strictly Harmonic fold), dR^Hl<£ letch gRR (Peri-harmonic fold), 
RtHTRlfifcIR gRR (Subharmonic fold), RRfgW^fRR gRR (Subnonharmonic fold), 
RmHl<tiR|oh (Nonharmonic), RTfRfRRRT^fcfR gRR (Strongly Nonharmonic fold), ygg^t 
gRR (Almost Box fold), SIRR^T gRR (Almost Box fold), gR7--3TSfgt£fgRRSg gRR 
(Between Box and Semi-ellipse fold), qTsfgtef^Rr gRR (Almost Semi-ellipse fold), 
3 tgT£fgtef^rr gRR (Almost Semi-ellipse fold), 3 T 4 gltfqTt-M<gRgRSar gRR (Between 
Semi-ellipse and Parabola fold), RRTgRg gRR (Almost Parabola fold), RldMRleld gRR 
(Almost Parabola fold) , mw R — Jd I d < J I H ST gRR (Between Parabola and Sine Wave fold), 
RRSTRRR gRR (Almost Sine Wave fold), 3 TRFjqTRtR gRR (Almost Sine Wave fold), 
'Jttldvi — RtRkRSg gRR (Between Sine Wave and Chevron fold), RRpRTq gRR (Almost 
Chevron fold), SlRRlRlg gRR (Almost Chevron fold) I 

^Wdl-RTRR 

^RR5g 3PTRt T^RTT % RfR Rto TUTOR RTWR ^?ftgT % ^gg ^ RTqrfr t 

1 JR Mi^fdfM gsr RRt^TcRR 3 ?sggR gR ^f % 5 R-glgf $ 3 RJRR W 1 1 
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• teR R#^ 3RpRIR Rf#TR 3 t ft ST^R^IR B# RT Rt rfrr R 

eft ^ t #T R <3TFt Wt RTR I Hd# #RR ft W ti^4t J l # '3TT5TT # RTeft % 
f% wi wf#r te rt fr; r# it Rt Mf # %te Rf#FR 

# #r Rite 

• #1 RTRft fiffa #T te RTRT if ^ % RR gik t ^RTC 3T#f *f fM 3TRRT 

RT^R fM 31# RRT <M % sffa 3 RT# TTRlRR % ft# ## ftrf> FIR 

#RT Rifs# I 

• teft 3 #ff # te % ri^rr rt *ft Riter # tirr 1 1 rjrr %■ ft# 

rTNt wr Rftr gjtKr I® % tei # RTtetR ter # #t #rt 1 

• te 3 tow ^ter 3 tr# % m«r t#R ## rt crr^tt # to rt ten, 

#ff K 4 FeCN 6 3TRRT apjT 4 fRlft I tetftef RT to RT f#R to RT # R#R 

# RReTT 1 1 

• to fto 3 rft# ft# 3r ft# teff % rtr ^jter rtrt 3f «ft tor ^ 

f#T Rjf^cr r terr 1 

• Site t?te RTR te 3 #T toft if RR tor teT (Summary) # -3IRT 

rnHq 1 #M 3 fteT w r? toT wn RR #rt Rto % fto toft# 

(Abstract) ^ ^RTT tf$Ndl eft RT TT% I 

• RRTRR# ftlR RIeft #to FTll?t ft ftlTSR ## RFTR RT Rt R# Rto I W RT 

to #T RRT #to % fM to to# I ftfe# RTRTT RT #R T5TRRT I, 3TT% 
JR# RIRR eft %r %R flcR RTfte I te Rt RRfeR ^ *ft Rife % eRR 
WIT RT RRdT I, RC RRR Rftteb teb R) ^RT ¥RT I #RI i ^ R M 
% RITR test % rn RT R^t I 

• te *f f^R (Reference) eTsr % RRT ^ f^T R#t I te ^fxPft % RR, R% 
RT Rf%F RTF, ftif 4 fti( ¥f (Volume)#?: 3RT ^ ^ I f#R RRR % 

qf^R, RITo 3TRO cTSR ^o, %fto, 1928, 150, 80 

• teR #1 % 50 gR^RR (teR) # Wt ^ f^r R# RT RRRsR # Ra# I 

• #sr “rfttrr, fter Rte; rjrrtr qte, teR Rte;, Rif^ rrrr Rpf, 

3Rr£ldK-2”?R # RT <3# Rlft^ I RTRtRR # R^TfcT RTR RRlf$R fM 

Rl^tl 


RRR irrr; 
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l^xRT 

sterns* 

stsrej, itKMef) mm, 

¥Rc| 'WfnSH fa* TH '45) Mil , -11006 


^ rRto toft, fdigRic; *t ctkitotI ?ro f tot 3frt Rfroi totor ttsjt 

^kIW ^§cT TORT I % TR 2001 % 'sfto Tc^TTd fa? TJjfcT TOTOR lg gt Mr 

faro totIi 

faRTRT faRR *t TORt % I WT % # TOT Retell %l TOT TOT m|f4 % lelO, 
■cK^il % $lTO gRRT trgclT % I y Vd TO TOT Ret 4 % ?t faTOTTT did sldl ^ FT s? 4 dl 
df faRRlfa < *ft TOR etcft TOcft f I ftft TTT? TO faTOTT ^tcTT % I fMt RTf%RT 

% R1H tiN'Idl^T TOfa TO^TO: WR TOt TOeTTOTt W TTOT “TOHNdl” ^ %tRtR 

fadim tot <p? grr to toto faro tot I— 

3TO *t ■Hdd yell oil TOf 
yeldl % 41 el 3fsH R; 

TO? TOT % ? TOT gR ^ T% 

gaff % ilyiisK 3 ? 

-jj^geT % rWr srfr Rerrog % gfer Rt rtto ?%r $ sf faros tst ti ■groger 

TO gfaq- 3fR g^grg IfafeT TORT # Rff TOR gSTOT fa fafRTO TO % 5fM fak 
TOTOrfcffar % 3 TfRTcST fa FJTO Troll 

ijggf faf ^dciig cbidirR % fa oRcicfadlei Tfa 1 1 RlRfald tor-tot to! faffaro 

^igfyiff £f gfa ^r ddTOig mRtori Rt RTTfa-i fa rogcr frorr tot % i fa deic^y yRd4d 

RITOtRt fat fa fa RRg gSTOt fa TTFfrof TOT TOTOffTOf % 3^RTO, faTOR TOT Rhld 

* fafo geg cReT fa? RjfcT TOPSIR, fafafat fTORFT, TOfa fag fd^fq^icid, TOTTTTOt: 

1 3RTTO, 2001 
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30F5T 3TcT^I fRH ^TcrPRra 

TTTWf 1 


iflfMeftlii eFieHPT 3 ^raif trfer^r 


w* 

cPf (fofcl^H) 

eft Id 

W^T Mldciiy 



ewr£rfr 



0-1 

W^RflH 

rTR %THI, fgrrftrl 


0-13 

TcTT3fcffa 

^ffcTcT 


13—25 

'HI 41 «lH 

¥PfTPT 


ZWfaff 





‘psfefe 'Hcicii^ nffefel cTSTT fe 3Hfet ^lPl=h fa few 
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mfe Mlmfei nan nnfe pirnfei fet fife mUn i % wm it ffefe smr fefe n pfe Tng 

7feer % msar mp fen it fen fe nrwfet % femfe’ wt fe nmfecfn wm % 

ffemi :— 

ftp pi wrifeitn femfen nr | ; 
pfet fen ^ Tfar-fefe-nfe fe 7m fet t 
tw awfe Tfet ngm nfenffe wfe, 
nfefe «m T mfen ■nfen if nanm ■nfet i 
cHci 3fen fe feg wft % 7m % fetm 
mn an sffe fin-w nffe few w an i 
n? njffen mr pnp nnr nrmT fern ! 
fsmfe fe nm fen fent fe fei Tjfetnr ? 
ferfn fetfs nsm % wrfferc fe, 

CTT7T 717T 3I7.7t Wfe p 3TSR if i 

<i6cfi i nant % 7m if mit feint, 
m snferfewR fernwcnpnti 
m? fen npn ffen m few pm, 
femm fen wt w 7§t 3ntn nm mi 
mfet mfet w fet feat pnfen; 
fe mnfe fem wr 7?r fefe few ! 

ijfefen wrai^ fegfe ; fetffefera aunr-nm % fefew if 

fesfen namr^ femfenf fe wr ft fefefefetn mw-nm fe fefew fe felt I fe 
‘fimjn’ ffefen nwtwntn nfen fet 1 1 ijafe fe nrnmnj; fefera fe p tfepf air fafen 
ngmli p ffepfe fe Tnpf stoi air annmim an ffen i 3m nai fefe fen npipf 
fppr Tjafe m fenfe 1 1 p fpffe if pf-fewm wi fe fe ffep, anfefeR w 
fe fen if nai, aimfffetnn-mffenn aimr an pi nan fentfetp wt fe tfep mmpT 
f i pf-fefmnn nan aimfffefmrwTffean anar fe flap nw: ap fe imp nfen 
fe fe fetffe pfe nm pat air 3iffeaifeT pan narfan pn an i Tfejfwn w air 
flap fe 3mfe 3mr if nnrawf n?r 1 1 p ftnffe fe wr mpf ■pier fenwn 
fet fek aliRR an i fet fe fenci nefwj mfet p 3nn 3mfnfe fe ijsfe m 3nfe 
np p 7m if tfenfnfe w nr|fen nfe fferar i 

^fefep mw fe nm fe WTfefeFi fefefep nmn nm m wfe fednd fe ^sfe fet 
^fTrim fe mn nfen fet mfe mfe li pfe nT7fwm tfefefew wi ifefen wr 
fe nw ar i fefmmn nan ftfefnw me! fet wmr^ fe nfe fe i 
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trt fRR sfoiTRcr 


riiMHM rt rtst RfaR ' J jrgdly crcf rt rtst r^rr 



_a ^ ^ ^ ^ ST? 3ITRHI$S RSJT RR-RRT R* RRT 3TfljR 

Tt t R?TT RFR-cTTgRSR RRRSR ^ ^ 3 ^^ RRT TJffift TR fNp Rt 

^ 1 1 TOT t 4tol RTR-RR 3 cptf W^t fteRlg ^ TR (f^-i) 

A ftRT % % t%R17T % ^T^TR ^ m cRf eft RTR <qt SRlftlR T# 1 1 
WT Rt yfo^l Rf^RF M^i cRTT RT RfPl^ RTR ft ^frcR ftft- 1 1 
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IwRt warr ^' chi ^ hhI w 


artf - 


o 

100.000 

100.000 

500.000 
4 - 00.000 

500.0 0 0 
600,000 

700.000 

800.0 00 

900.000 
1 . 000.000 
1 , 100.000 

1 . 200.0 00 

1 . 300.000 

1 . 400.000 

1 . 500.000 


.dtasr 3 tot 


IfTtf 


" for - tt # 

g r ^ i 


FI - huA 


Rps 5 r -- fT?r 

3 TCT 71 


fw-ScH 

Wl 4 ? 


s raffoi 


+ u»Tt 


2 R 7 T ^ ni 8 '« i 4 ? 




jp 3 T - f ^£ T < 5 T 
5 RT 71 

7 p 5 T 


- crr^iner 
^ Tci^l fS - MI -57 




3 TcT 7 T 




y ( J U H — 2 : % l$H TTSTT -Sid J , I - R ? H <^ 


crtf - 

o 

100,000 

200.000 

300.000 

400.000 

500.00 0 

600.0 00 . 

700.000 

800.000 

900.000 

1 , 000,000 

1 . 100.000 
1 , 200,000 

1 . 300.000 

1 . 400.000 

1 . 500.000 


^lUefH ^rc=rarrg uRc tcfa crsn 3^ <# RRRRt Ig rRjsfafraRT 

aRTcT) % feM^ T cTSn 3TcRT-^M^' cfiT R?c3 I if ^PpRT: xTR %RTTT 

cTSIT rTR STcRT-RHIdt ^clRl^l ^iT dcvl<9 f=b<4 i ^Idl % (RR°ff-2) 1 WIHI^d = IP? Fid 

rrcirj wMm 3 ^ n ? 5 , ’tgimtt te-m. crm 

%T 3TRRH 1£RT "SHTlfRcT 1 1 =R MKddil % RFR % ?<R cTSIT F-RR ^ 
cTNRH R fir TTf^cN 'tf RlWipf RT? I ?R f^Rf % ^RH ^ SRWt FC 
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TFT fRTTT sildlWd 

cFT^Fr 3 fm. T fl'. TTterf cRF cfit Wi 'SRT T?cft sft I <irt Tl 3T^I R<=til cTSTT ^Tld W 3Tf£1=FiVl 
MPT % 333 W 2JT I TTTST # ftpspff % RllsH 3ilcT ''JS^t 33T 3?fTra dldHM 3 
1M TrimmTT 333 37T # W 2JTI TTPTFra: ieH<4 J l % W FT HF-MraT ®t§c1 

3FT ?t Mldt Sit I 3Flt fadd^l %> FiTTF TTFTT FIT ^cT-TdT cTWT 100 FteT Tt Ft 3Tf£RF 
3raT Ff TTcTT SJT I fTSrfcmf 33T ‘^FPTFFft’ ^ Fd^i<=h< FTFc, % <p? =>TT MR t^TT 

^T-^T cFF f^TT STT ffF 

TdcST 3TTt MR 

tFcfT Tit tWT MFT it 
Z^TTcIT ftFTcTT WTR 

ssrc wt Irrg dsrirai 

;j>idel <*>ld % dldl Tit, 

Mcft 31T T# Rid 3Wdt 
FM ^Tlctt Tftl 

sprat srt, srsmmf rar ran 
^udl^RgriT % f^WTTT 
3?fT F^Rld PFR75T: 3TT% 

ara-Tm mi ?tcTT sit firri 
Tram crirTrarcff it 3rr 

f555 trig %, i^MlcTd TTt 

rara Tit sprat 

35F r[F sft Mclcl Tit I 
el J ll fddlTI M TIT 

sra srim ^ra ram Tram 

cTTcT fdfFT % FcTF F3F mi 

?tcTr 3t#fr , Tritram i 
mft rarir -^-Mdl <s6ci1 , 
raqmrii 3 tttts!t mmrcff 
ram mera rat mfl ^rat if 
^ Rra Trajfti rarat i 
M^cTrar 3n mmfsT R 
rara mra^Fci #mt sft 
mft fFTIZ <dl3d vjcj | d I if" 

T35^35 # M Sff | 
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’’iHscito gfojRfr gm wri 3 fggrRT 



aref 



fgg 2 •• fggg tjcr ?5tr ggf 3 ijsgt % hfptr qiWn gft g^ f r ren 
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TO TO^W jfTOT SllWTTO 


wwf¥sr % 'derareft totor 

IdTOd IdTOrlcl 

f3TT frofrff? g?, ~m TO?t 

wt? ! w?t ! tot ! gw w^ ? 

TOT 3TTWte? 3, IT? 

WIT % W?% 

WT WI WTOT 3 TOWl 

TOtfcrfrroff ?r torT! 

fgHllH4f % fWcT^ %TOT, Iwfr gfTOTT? ^ TO? ? ‘#r^fWTO’ 
gScft TO gf TOTTO w TOT? % ‘TOHI'AHV 3 Wf? ft gTO tWT %l1?W 

fTO? TOp %W |_ 

sfft-sfft %T-3Tre®!TO 

?^ FRIT STTTTOT ?T, 

Wit TOWfW? 3TcTOTTf 

gw ?M WfacT TOT ?N 

% ftfllefl TO?t TOTl" 

TOfTfcT W?t ?ft 
^TcTfsr W?M Wt TOflf 
WRTOR TOcft ?t% I 

?W TOfdTO ISt', TO £ 

$fTO TOW TO 
3lh 3?TO?-gWT TOf# «ft 
fft-mt- fro ^ i 

S r r-s -V 

TOfTO? 3tcnr-%TFfr (TO? WTW) t gScft TO TOTOT TO'^TOTT TO- -f^TOFT TOTTO TOWf 

^ g^ wro? § 3 tt i t>to froro? few tow I fe wfro? aiwwflwTl tow % totot 
3 HMgd TOT W^fcT TO TO I 4500-3700 wf (f . g.) g^ W# ^ 3(R Wt pHT *f 
|TOt TOf ?fe sfh TOT% TOW? 3TFT wfe gfe % WTO? g?? ?TOTT fi^Td TO Wcf ?T 
WTT I 15 % 17TOT ’H?) WTWg fe-lp TOTfe?? 10,000 TOT % \rlctWg 0Rc(<fe TO TOT?g u f 
3TO % I T^TT iJdld ?tW % % wfcTH WcRT-FeHnl TOW Wl" 'dlMTO WWWR 

t rfefifr ?t% Til ! 1880 t 1940 TOFT % TO?-cng % TOT (fWT-2) Wt fefTOW TOTl" 
TOt % TO ?TT TO? Wt WtcFW t % gs?t wt TOTTOg sfft-sfft TO? ?t?t TO T?t % I ?TT 
3raf? -Sf 3Tfefo? TOR 3 iroiTOT f?? Wit TOT Wt TOTTOT 10 uf^ ' ld TOFT TOT |?t % 

?en H?-to?t wt wtwf ^ wr Rw-frorf wt TOft 3? 1 1 tro^r % arfliTOW 3rroff 



RHdrg rRr<R fsh wrr| i w?r %tRrt fgiw 273 

3 fdS4HM fsHlRidi RjfRRT itcft 3TT TSt tl =RlR> W ft RRpif. if RTT RR^R "ft 
^T 1 1 FmwciI 3T^f 3 'RRcT if SRT gf % 35R-W RR ^ ?R 3TSTtR 

3Ri f ft Rf W ?tcTT I f% 1930-1960 % g^eT if ^JsTT RgcT RRT R3T ddRfc fRRcT 

cffa <^<*1 if 3tRT f?T% fcNfld ^3T Rli RTWRcTT 3TftjRT3?tt I gR RRto qRdidd 

3fr(on5 TTfRfRSrfcRTt if Rffa-RRJ, WRfcRTf RSUT f>Rr t^TRR ^RTfR if ^ RRdcH 3TRIT 
1 1 fR qRd<M 3 tR %TRioFf ret w w Rt gR% rtrst! Rrra-trgcncT riw 
f|w , qf^T if gR RfaeRff % mRuhhT RTt Rt < STF^TT3Tf RT ^ W f^^FT #i Wt 1 

?R 3tkrr! ir wtmft ^f ir m ^ wrjyf Rrs ?r i 

^rrai^ qRdeRl % q ^ x cPjU? RTRUT 

3TR M RTcT Wg I Rfi 3TR R ^ITff-cTRtff Ri ^ Rif Rddl^ cfSJT Refold 
cfit Acidly if ^cdRlch 3RR fdtIHH 1 1 cTSST R?t RR?TRR. WTR i ‘4>HMdV i §515 
RRTR REST t — 

JTlcRcTT RET RF RliRh 

WT ^FRCcft R RfEfR RH tJRE; 

Red "[eReTT RET 3lMd 

Re ft I rRc^h i Ire ! 
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33 3T5^T f>3R sflcnwq 

g3 3T37 % 1%ft %fr ft W[ f^R I ? ^T 333% 323 33% W% %t 733%-3 
ft 37<pr f%3T w % I 3T3 '^efcnTg q'Rcicfa % yi<j)fct«+i <*>k% % 7321-3327 Hi-ifth 3333 
% ' q g ^ pf ft 3ft | 3%% 3133 % 3Tlf2TcF T?ef ftlftlRlcfi f%f33T eft %%3T3Tf % 3333 
TJ2% % cTTgq^eT % 33T%33 ft3J3 3 H6Tc^of %33R% gir 1 1 fSFT % a[?3, 

3% aft d J i idK 33% , ft ^fe, farfftar wrhT % 3%3 ft °rf% 323 iftzft 33 

gtsctt 3373 garrfft 37 cnyft'ScF % mnrPra? 3333 37 ^ftarr ^war %@3 w 1 1 tpi^or 

MR % ‘eblHNdl’ ft ^gcT ft sl<s)l=h g 3T ft eh&l % — 

7 arft ft? ft pr tr, ft f %7 
cpaff 3 fft 2 J%c 3 ftft Tjfg 
3ft 3753337 gf gftt ft 

°F7ft 3iiMqi3Tt eft %g I 



f%r s.’jaft-ai^qu^d 37ft 073723 

gq <midlicb % 7 ?ft% % 3333 crr^ftsd 3ft g 33 % ftro% ft 3% 323 rrj 
sr^frr ft «Kd let 333111 g3 7T^ %33377a33T ^ftg'dld 33 35R723, f%7, MeftftcT 
323 7737 % 737 ft ftt 7FRg% MRdcfi gir f I 33ftsTC g3 333% ft RTgftgc? 3ft %ft 
ftc3 % ? 3ft ft ijgft % 3T§ft3c3 323 detdl^ % 3ftft333 % 1%ft 7jft 33 fftf%33 37% 
33 y^<a 7%3 1 1 ftf% Tjft 3ft % f*#riT % ftt 7T% fftf%73 TJS% 337 3g33f I 
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^ cTg cRTT 'Sf 7TTf% ft MRIT % I fTf 3Rtf cff f® 3t$T cR^Ud "SRT 3RT% if 
Milctfdd 3R ffTIT 'jTTcTT 1 1 TJS^t % TRTf eft Wcfa^ftcTcTT 71? fpstfro apTtcft 

%% fafav<u| RbcH I 3T?T Wdf &KI 3T^ftf^I ftTTOctfl I |7ft%3Rpm^^TOrgifd 
■S^cSfT <3rwlf M>t siclR^T if M^ldicicl 4>wl % I 731? '^SJeft^T ‘•uiqcH ^fsf cRjff aft elMl^ 7R 

. 3$L Vf'- £ £\ *\» ’ f\ p\ r, 


aclvnl^Td ^ tfcTT % cTSTT 3*1% §© 3T?f %t 3TcT% % ^<|c|fdd ^cTT I rTSTT pS 3T?T 
MTt WcffcRT f)cM cftZ 3TTcft % (%? 3) I Tjsftt apt cT^xTr, 3T§T 7R ^cf[c| TRIT ^fldlefcK 
% apROT ^ftr farf^vFT 3PT 3T^rh?fV7T rTSTT Pttg TTTO^ft Ml-OT Rnft afRcTT 1 1 
t?r fftfapro ait 3tfsrocRr snrra ipsmjm 3raoff if ctstt fftReW gfttTi ftff if ttrtt 


(* iooo anJ) 



3TRtR eft Stf 3R 


ft ft wt % i ara 73? frofro Weft^r ctItt fftfero % Trftta srrat 1 

eft c(ig*-isci fsjdgici ft fftar PfapR ft 'siRfR spto f 1 7jft m? 7traft Mft ^ aft 

TJScft eft 373% cn^Hfd % SPRM 3ft W 1 1 ft ftftk 3TR7IR, TfRft flf 3TTWTff 3SJT 

arcicrm, 7rafq RRjftfd ft at|3 tpr to if sqffro fit I trrj ft wii m&n $ ijsft 
«i?t Mctf ft cuMTf anft ctieil ftR fc(fch< u l att ^tf^obdM TO aft ilaft if 7T§RT fTft f I 
7jf^ ctTfRfeT eFT oERffR ?R MR aRT 3 ftetT eft 3TR TJ?ftt aft TOf ait 3FRTRH8 feft 
ftftRRRT (TOFft fti TOUcf ft M§3 fttft) ftrtT I StcRaa fftfaRM f3 ^t RRc^ff %Tt7I 
3Tg7jMf % cfiRUT cm % fem, if itM; apcstRr ^tft ■»jfw pr^tt aPTcft I ^ TEftr 

iRfaRTO gpt 3T^7 3TTi Mt ^eft 1 1 fR PTfen ^t ‘ ‘TttR f!37T VT*m' ’ % RR % MRT 
aTTeTT % I fR %ft73 3tcR(cff eft TJRJcTT if ‘ ‘#t fRtTT Pt'mM’ ’ ^t 3^7 'it T^iTO 

TJReft I faRT% MRoimTcI T CT - TTSRt-MT7RffeT oJRRSH if 3TOcTT 3ftT ^ a^ft I 







276 


ttr rtr% <jrtr ftcnTRR 

TWTRR: TJgft-c||£JMRd oRRTRT RRft ft ft? Rift R?t RTF RTTcft % fclddl RR RcftftR 
RRTTRTRttl 3TR T^TT fftRTTT IftRT RFt RFTT % 1ft RefRTg ft ftft RTft RftRcfR RgTRR: 
Tjsft RT RTlft diet ft T ldlft< u l &Kl fddidcl Rlcl ^ I &Kd1 R?t TTRR RT ft? fRfft?°T R?t 
ft wt sraftlftcr ftft % rr ^r^rfsjctI^t RfftftrfRRf ft rjr rrt ftft Rift % rtr % 
Rftfft 3^eff ft RR R^ Rift 1 1 RR TjJe&lft ftt ftRRRT ft RRTR fteTT 1 1 ?TT% 7TTR ft 
srrft R?t rrr rt ftft Rft mRciJh ft ftr fdfRdR Rft rrtIrr Rftt t Kjhr>i rrtr 
3TRR : RFft^cT RRT Rft Rft TO RT ft W 1 1 RpgftlRT ft RftTRR SJRMdfdQ (ftRTt ft d ) 
Rft W rTSTT RTRd ft ft? IrIrTR ft tRTeRfa ftt 'STmtoRT Rftt 1 1 RR ?R 3Tddd'l eft 
RIRT RR ^TTeft t RR ft? IdlftiR Rf?dcft ftRRRTRTtl ?Rft 3TidfTRd 'TClIdiydl 
3^TRf URT ^5Wfi tjcfrsf cfgJT TTRlftR Rtft RTolt ftft ftt RTRT R t d lifted % OdTlftd 
Rft RRlft ^ TTRRIRT ftft |l ?ft ft <f*5 wft RPftSeT ft RTRT ftRT? Tjsft ftt TTRR RT 
3TT ^Tl% I RTTJ fteT ^TRftt 3TRRR cTSTT ft?T^ ftft Hdftftd Rft? RRftSRT 

ft R§R 3qrfSRF Iftft RRT Rft T?ft 1 1 ijsft Rft ftldddl ?R% RiRRT ft Reftt 1 1 RR Iftft 
ft? ft RTTcTTgift RR R^TR RfR ftRRT ftdT % ft Rft ft RTRRR ft t?fttR Rift RTTRit 
Rft 1 1 ?ft W? Rift Tjsft R? fttf R§R R?T RTfftRitR ^5 ftRT I ft OTft cd^ftgd ft' 
Rfgft RTlft 3raRoT TJgftl % RRIRT5 R?f ^ffeRT # Rftft I RTfftRftRT ^5 % R7RCR Tjsftf RR 

3RTIRRT ^Tlftft Iftft ftRTfe < RTRT ft ‘RTfftRftR ^ffR Rig’ Rft ftRT ftt RTfcH 1 1 

RRftR RI? 3 RcKR$R RRT ‘ftk RT3R-’ 3RJ | ftt ^1 RSR-ftftf cRlft ft R^R 
RlrRTjft ^FTRR fTRTRT 1 1 ^T RRRR cRlftR RT? 3T[RRTT?R RH RTRT ft Rtft RTdT ftf 
3RR-RRIRT Tjsftl Rft dddl^ Ri TTlftR RRft ft 7T§RT 1 1 RR ft^T RRT |f% IftRR ftfR 
RWft ft RRftR Rl? 3TTRm?R Rft RTRT oTT^ftRd ft R|R M ft RReft RTT ift 1 1 ftlwft 
f RR RfR R?R RRT eRf RZlf ?R% ftt R^TR RTTRR 1 1 dl^HRd ft RRftft RT? 3TRRTT?R 
Rft % 1T?5 3RR RRRR ftl ?T RRft I RRg ?R RTR % r1?U||HW^M ^J2r 1 Rft RBRRT 
RRRl ?1 RTT Rft 1 1 ftRTT RTfRTR RTRTRT RRT I % RlR ‘ft 1 r RTRR’ ftftf Rft RTRT ?t 
RTlcft I Rt TJSRt % RTWR ft ft ft RR fRjft ftlWRTT Rft q[f^ ft Rnftft I 

|R Rj?TRt RR RRi ^FTTT R?^ ftt 1 1 ftRRT RSR R? | iRTRofT 3TtR ft 3ftftftRRRT, 
ftRT?ftf f RR % R?R RRT RRt Rft RiRTf ft qfft ftft ft dl^HSd ft RTT^R RT? 3TTRRTT?R 
Rft RTRT Rft % RT c£frft ftt? Iwft RHT-R&dft RRf Rft 3TRlR ft ^aft Rft RRTRT^ ftdd 
"ftt % I RR ftdddl 1960 ft 3TflfRi ft ft I ?RRR RTRlft RR f3R 1ft RRTRT^ ft R^ft 
RTeft R®trt ftftftlRT RftlR ft RRft ft iRRTRTR ft 3?ft Rft ftRRT RTRftR RTTft- Rid l ft 
ft ft Rft ftRT RT TTR5RT I 1945 ft 3TR RRT ijsft ft RTRRTR ft IftftR RrH ft Rift Rft 
% I 3TR: Rft RIRftR IftRTRft ft RTR-RTR RRTRTf RftRftR ft RTorIrRT RTR°ft RT ft SR1R 
ftlT ftRTI 



MRcteRi cTSJT WRFfft ft ^<*1 cl^ilRl^ {dcNdl 
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TiicTcng eft «rfg^raiuft 

U-Hscik dddig sift Rfftsr eft ftRicFnaft ^ ftftnftf m ftpTeT <p5 gif ft 
f^cTR-^nr?f cfsrr ftft ww ft i ft cru , gftgftfa % iftw ft fttf RftsF 

^dluR eft w Rejift I ? 3Tft ?Td ft ft RFR-RRR fttft % 3 IWWh 3TT?Rftft 
% 3TSRRT WT ^sft % 57T-WTR ftt W ftPIT wll P gR-TimR cTSTT RRcft ft 
yweif % RSR <JTx|cft[d ^T il?wr fftcRTT I (fftsr 4) I fR R?RGsFSR ft 3TTSTR 
R7 R? yfdMifcd tft*IT RT 7?T I % 3TPT Rift 60,000 efft ft Tjsft TR gR: fftRTJR W*T 
ftfTT I ftft W ftRfR % 3TTft ft IftePR fteTT I RT Rf 3TT7TT ft Rf ft ?Hft IftlT fftftsT 
HMdft rtrr ft <jTuqi41 ftft i arft Rift fftrgo ft gsft ftf wdciig tftR wr ftt ftft 
aft* R? ^tWd epr ftRT ftft Rftf RTT 3RT ftdT RTd Tfft | 'etftRh ddd'ig oReMd 
eigd ft ■dfdcl yfftdl % I RlMMd : W oRdcRl, fftr-dddlg ft RdBld ofift Rift fftfftr 
ftftRTaft cTSTT aft? RRlft ft ftftfftcT TJeHJeT aftft ft •qfftft R?RTT ftRT i 

aftft <r?r wrft 4 wt ft Rftftr 3R, Rdcfrg oRdfti ww-tft <ps 
ftft Hlsid ft < 4i<'l ftft ft ftRcRITgft yiguf dldddl faftdl RSJT Rfftdlft 

ftt ft RSfFr ft ! tft, ^TeTarrg, ftcftff ft? ftft ftft ftft ft? wsw ft aft ft ft f 

RTeT RRfto TRfd ef?RTT oRcfftch fteT dft fteTT I 

ftftft ft? ftftirf ?ft 

ftftft '^efqig eft ftftftfft ft ftft 1 1ft? ft ft 3 ?t ft ftm^iidi 

ft 3tfRT ftf W wm I qRg ftftofftft % ftfttf Tftftf ft Iftft ^T 

TRfft 1 1 ftftRft % 3TTSTR TR ^rarg wftft ^gjr 3TRFeR trft^T W ft 3Rgcf 

fftft ^rr 1 1 fftra gftf ft ft eriddig ftfeft! % fftsrfRR ft grr^eraig 
RTcRft 3ftepftr W RftftT W-R ftWT I ftiRft adRI^ftdi #P RJRft anft elft 1 1 
ytddig RfWfftf ^TcT-^ % ft^ft ft RRT^ ft ‘^IRRfft’ ft fftniT ft— 

IftdR fftidft fttft, 3M 

fR^ft cjcll R shell , 

<4^ch dM=b< u Fl' W 
R ^tf RT R^xTT I 

RRgftRTRftfftl 

, gft§cT R7 RTH #ft »R % 3^dRI^ I^RT W 3^T% iftft^T ^Id^lR 

oft fftftfftcT ^Rft oiicil ftlfddi, ^IRNRlet) cfSIT RfenT^ JR-'ddciig R^'ftt 
3ft^ff % RgTlT Tftcf ftR5 ft 7ft ft I 
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Wmt 4 : gtf % sricRST Wtrff % 3Fg*sr stf^apr 


jaircBfi 

RTtR 


. A *\ o- „ ,*\ .... 


3fra#RT Rracr 

^TFmeR) 

^IdcHg |c|q-c|il 





'mf^ 

RrlciwH cm 
f^RTcT^sr •aiwi 

Rf 3FfRtdWtR 
yydH, yi'^l'Hid 

rsit ctdwRt'Jtid 

ug-tcra, t^r^ift 
% WWtlR 
arf^cT^FT RrfRik 
TO R«IT fRRFT 

ROT WR 

W5t#T 

RtRFR cTSTT RifR 

^H&dM TfFT 3TRTcFT, TRT1? W 
dlMHM ROT cToFRfT, cTcT RR 

RTWR cTSTT RRT-atfROTf , RRiTOI ! 
RIcT Bfit ^RTT, RPJ ^R cTSIT tfW 

RiHtiU 

3TTpRTi^Ff 

f#T cm 

dNOTH k tfR fR5§r il% R^OT, _ 

OTfWJq* 
cm cTcST 

RTFR 

TJ^Ti^r SPT 
tfRimi 

RFjRScffR rrsr, iRRir, fiR-itdrf 

RSIT RP R%FI RR WR 

m<£Hr 

feniPlili 

feRlPrif Rf RIR 
wf^ricRrt, ateni 

45° ff$FT t 

70° 3rR 

clIMdM, 

3Tr^xf 

tfRR 

Ritar 

RTfRR-RR 

fROT it RSI 
3TOT?ftR $tR 

ROT RR 
-qilfcTFl) 

<iMcisS[ HHl/cjtjf 

Fci^d m 

■N n 

cfite wa 

RRtRfT#R 

dWTR, RRf, W Rfff, <4l3<lf$l 

tuIcKI 

3TcTCTT^ 

ciKMkdl 

3TcRTT^ 

rot 

siirarif wr 

RST ^ <m 

3TW 


^ oRW 

rhr iteri, 
rrri, aiifiidiMl-u 

T^ZT cm 

3T^T H^t&N 

cfTWR, R^f, TJfT RRf 

i.fdfiftr* 

iwi 

gZHI-ftjTH, RTRR 
■y^tg, dWlRd 
iim fRRff 

^T^eT 



^K u H-4 if gTJ-vjicicu^ vxi M cbi <1 % cj-^ Wtcff % 3Tf^TcT§T cr r i>l^cf 

fast Rit ti fR f^rr if |ir ■^ftsr^raf it rs ftRg it w t % 3 Tortt# ffirf 

% STfReTSFlf R5T Rif§Fr R %^cT Rit Rdc|[^ ^TR ^-%f%RR RR5 

it ^raif % fwr if ijtft ^ if wr % i wn^arf, ^t-^tst, Im Rtr, a n^frilM 
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phht^ pfpter hp Pitei t wi iterp fetem 

cfSTT ^PIHltep p-ciciT PT 3TPPT Ht HHHtft ten |3TT 1 1 1|H HTPPTf PT 
'PTfPPTH PlcT-PH tf HHrpg Hfpclte Pi 3t^fcT, 3THfp PPH HP ptef 

HP MgcHI % tete HPPIdld HP 'Pf^T % He(P^ % te^te t ^jtep fl PT% I 

3Wt ftoff % HTH Piteff % PTPP % Hdc||H PT PPP-PTtP STIPHR PPHT eft 
PiPP Hlf I PP§ P^PTH ePTRTT HT PTPHT 1 1 IJHT HP prfHPT PI tetei HP PIPTTtep 

ira Pi 'll del i ^ tete pp % pprter QFT^cft 1 1 ani Hdcii^ if pwitep 3 thphp pf 

HP HTctelP Steft I HP PPtep IHIhhI PT ^4 tepH % HTHT 1 1 fed PPHf HP fte 
$ HiHR HP Pt te ^Teft I te HP STPPHi tetH 3Rtep HIP t HTH lit 1 1 fteft 
PPH 1P?tH pt PPP^H tt PmWHcb 3THPHH Pt Pfef Pt fated pfa t HlxPJjf 
^fHHH fatet % I 3RPnif Pt WITH HfpfiHT HP Ht HdHTf PT WTTH H3HT 1 1 ?H% 
pfcrfpHH HTHRTH, Pit HP PTCHfa pHTfi PT PHTH tt STeRTIHf % P^RPRfap PiPFT 
HP HfHT 1 1 fatefap HfppiT Ht 3THPHHf % P«P PTHP Pt fated PPeft 1 1 

PIHlifa , PTPtclfl, famil HPHcftST HTHPnif^HlfHfpHH JJHT-PIHHpff HP HHPHcffa 
teRTHTt PT PSHHH HHtPjaf 3TTpf HHH pfa 1 1 PHPP#H fapPHTT PT HeTP^ nfapfaf 
fa 3TSJHH fa 3THHT 3JHFT HIR t I HTHfa HIH fate, eftW, HIPPH PTH, PHPT-fate 
HP MWPdfal PpfatpT, gPT HdP5 PRRt HTtPff % PJTI PHtH 1 1 fate, eTTW- 
tidfalHld , fad, PtHeTT, HTOHH nfaH, felled HP Plfafad 3TWTHf fat Tlfate, H5H 
falRTPT HP PPjfa PTPTTtelP PTHHH HdcfTg % te Pttew Hfa R 1 1 IH HTHPTIHi 

in^Hf hh Iphpp h ter ter hcpht^ Pt HHfter hph ter ^terte rtepr hp 
pf fnrte ppnt % i HfHPrrnt flcff % ften pi ften ten Pi Hcrarg Hternf pi 
tep % I 

teteteT pi HfPH, HHPT ^Hfippp, 3THPPH HP 3THPH Pi PTHPP3TT HP Pi 
PTH pi 3TTHRPHT 1 1 tePT-^idPite PTPHPf t ttefP PTeT % ^ddl^ % 
PHPR ^r tern H HTTHPTpi HHdPT ^ Pf PfP PTPTPmt tePTH 1 1 .fPP 3lidRckl 
PTFTpfn PTPiPPi HIHPTTHf % #ff % 3TPPT HP tep, PIPTTHfpP, HTI'^ldtHlP, 

fteip hp 3R tetp' HrfpcTppf Tf |tt ten Htefpf % p%h it ter pte 1 1 

ter -HMltp 3TPPTH, PTFTP H3 Pi HTPHTHi HfppTT HP flPRi PHPP % 3TPPT HJPT 
HPH 3TTP| PTTPTRH: ^TTHTP Hfpterf % PTIcT HHH "t teTTHP 3TTPP PT PTP Ptt I 

PTPPIcftH flHlPlPl % 3TPHH HITT IP HffPPH PTeT (itcMp) Pf ddP'g t 
HHTP-HH1H Pi PIPITt t ^fPP P^i I flPTHt HP flP-ddldl HTHPrip Pi Hiid, PPn^ifH 
HP PTPHPHT-PP % PFHR tf HPH fpt te 3Tip| HHTPf t flPlteff HP HcHP Hfppfpf 

% ten tf pter te t prpr ift i ^ htphtht % term ptpctht 't hhctp ir ter I 
te hp^t 3ni teste ppht pi ^pp 1 1 te spt-hctp^ % Piter hhctpt ppt% t 
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3WWl<l TO Rt RfR % I <el3d1 , et)-ctsli| TOR 'H<|ccO 3T^RH I <^T if fq 

tot^Itototo arftcrrfti 


anroiTR RRrog tetRcIcTh % 3TsnnTf if anpftztq totoft qrt *ft mm t Rt to t# 

1 1 3ffetf l'«H 3TTf{ftdlM TOfT ofit RflTOTT % pr cTTWR f cf ctrRT ^ TO TOFTcft 1 1 
3T^rr^f % 3Hl$<HletM-^TTEFT 3TO?5ff % 3TOTO TO TOTOtq WTO WSl'-Hil ^TcTcfTg q farqr aft 
% TST geMIcHeb 3TSRR chi'! if TOelcll flRt I 3^fdR«=tn fqfqq TORtqrf IRr RRTO^ 
tffT^Tt q?t 3Tf^ (TORT) TO fRSrfROT Rt f^RTT RFf RTO 1 1 TOST # TOST 3TOTOqf 3 RTF 
TO^ 'jfldl^H TOTT WTPJ, aTOTOft % TOT-lTO^ehu^ 3TOTOqf q?t TOTf TO TOqft fqfqR 
WITO ^fcuuflq 
^f^rfcRf t qftfecT TORt 1 1 


TOffTOTTOTT TO#T 3TTOTT# fteff TO §RTOTOeFT 3TSJRR TOTORJ q fTOcfqf % fqqfRT 

^ wtoft ^ I °HilR ^fror srfq^qf % Itottrt to rrtorj to FtTO froiTOT ttrtt w 
1 1 p to ^v41q 3Tfq^g- rrto^ % totof if afror arrsTO tor f roq i R pr 
1 1 ^ Mtot to&t fq wral? rsr p? qtro tot rItor eft rr- <^ eft 
3Tt TOTfT RTOt 1 1 t^t 3TOT-3rf^^f TO fTORTO 3.8 3TW TO? TOT %RT pq 
I TO^J fTOTcT qt RTR TO* % 3RTOT if MftcT TOTF#t TOR % 3RRTRf TO TOFFTOg 
ww-tft 3TSTOff if frofa 1 1 ^ *ff Hrror 30,000 to? ^ toft % arom^f to 
tor ^ qrt toptofto 1 1 R?t m tort I tot pr 3RR-ffqRt tor if fror-TOro 
etto rrr toftotot to froRtror fqroq fan 1 TOrotq tor tof i dD mI -m rTO-totj, 
^qfq, RRTOg, PT ^hTtlRofT f^srfrof qgq ^-TOrorfror rm, p? ^ ^r I rT ^t 
3Rlflr % RRpJ % 3TSTTOT ^f qro pPfrft % TOT t F# TORT TOlf^RT 1 1 


R^T .toft % torw arort frop t qsrr pr wr % pft rr toft ^ ^ 
I tort arqt qt pro ^tar-ster TOroroer Wfror q# # qro 1 1 qp arrffqqr 
%f^RqTOM % toq t arrp qrt q| %rof pt I fest totor if rR m p 
TOft pt q^ RT TOKit % I TOR^f TO TOTtq qqR qTSRf q?t TOTF^ TOTqqr ?f TO % i 

^ ^ ^ ^ ~ W fTOT TO STO ^TT 3 TTPTOFT 1 1 RRTOg 

qiWR to qifMchiq ffroro rstt to^r 'tot 'Sf qfeqfqf % arsqqq i£f qflw Rt 

^^^rqTfTOTO^^q^tq^TOqT^q^^^qpTTOqq^llTO^ 

^T qsrr sell <4 RRTOf Rt qqr ft fTO| % Rq feTTO TOR TOfl^ I 


.. ^ ^ ^ ^ RTpqqr TOTfTTO | iTO pr RRTO^ W€ft fcj^R l f t 

^ W ^ ^ str t R3TO #ttt Itot^ q^rfq if 

TOTOTT qsiT qhqPifHcl RTOR ffTO ft qf^FfRcT ft I qfq^i % ctrofTOT ^ftST RqTOT: 
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fif efitf r| tt? f^ir r% -sftr ft TjRfdk rrtcu^ t-iIWh! =Bt 3FFt 315^1 rrR if 
rw ft r%i 

fR RftitSR if ffRTcrRT t^Rt RRRT cTSTT Rfed R% ^TIcTT % cfcR^ ddcll^ MRcftfiT 
RR 3TSRH 3ri% RfrcPjtf 1 1 fR RcRR Ticffr 3Rpt fif ^Rld' ffRRRT ft R# RRT W^\ 
^Rdfa fRRfTgfa W 8 JT ffRTRRT % 3RT if iw IJSFff % RcRTTf qRcftfR RTfdt ^ 
rr# if RfRRB Rrs fti 1 fR f ! szff % r% ‘cfimiiHl’ if rr^trr rrtr <# < 3 % ^§f — 

ifg rjr RRft f|f -RrR sfR 

R^R cfRcfT RR sriw 3TSfk, 
rr ^?t Rff fafifH RRRfa 

3TTf , %Rf I ? oRTT I #( ? 

%TtcRT%^T (wtR) , RRRfl RR fR* RRR (ffRlW R^RT) , fT RIZf (3 tR(RR) , 
wild (ffgracT R^t) RRT RR) R^t-RTfelt if cj^tlfdehl $*RI R§fRRRR> RTfRRRRf % 
qRd l R 3RRT ft RRTfcfsiB fftk ft Till tfRFTt fS3T SRRtfRFft Rsfif RR fRRffR, 
3TRRTRR Mi|fcR a l, RTRtR R? ifcRt, IRcfiffRst RR RdRTg 3RT iRdftd RUdl^fM RR 
fcfRR R, RR^racT ^RRRfcl'4! ft m RRtfRIRt 3rfRcT§FTf % RiRFR if RRR RTR^f RR 
RlVefCRT cTSJT R(^-cHl ^lRcb^RifdttfIi;t I fRff^rrR 3H$RldM, RRRRJ, 

RRRifRfR rsjt 3tr RTRcit rr #f rr %q\m % farfRR stRf if R^sf RfTR*?R % 
^Rh fir qfWdf rr RfR^srer wfw rr fR tR^cr rr % rr^Rt ^mm 

% 3RR 3t^lcff CT2TT fR?R % R^RT &Rf % RTT2T gd'HWRi RSRRR RR, ^RfdlR RfRTRT^ 

xrR^Rrf % rR^t if w rtt rt^ctt 1 1 Rf ^tf w cTstt r^r rrt wr if ft% «i 
RiRf Rftli fR% R# RiRtr twit % tRRw tfiRraf ^ ^ fd ^t ^Rk ruR f sn 
qqR l VH cTI if dWR eFHT fRlT i cf^ft fR ffRTcRT ^fetR RtR RRcT ^3HT 
op xTgslH§|cheM opt tMRR \ J lfctch RR dddl^-MRqcfi 'JlR.dctl3TT ^St RRfl RRli 

if TT^FT #t cTSTT fR ^BlcT Rtt RclRTaft RiT ^iR R?1T STT^ RlRfRcT RR R%i I 

if 3TR^ aUKsLlR ^[ ^TR^IRR RRTf "SRI ‘RRRRFft’ if RrI fR F^t % RTST RRTR 
ofRRT f— 

y<Ji!d Tft 5>jfq , MilRid 
fR W$ sr ■# Rf if; 

-Rtit t, ft frR^ %RRT 

Wf fddlfRdl % Rf if I 
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TOT 3 f*Rcl cTSTT RTf^cIT 'fRTCt' 3 JTT SRtT 
(x; k) iT AM 

^jR^i RcR t? I feet lPst<*> o<g4< % ltrH( B cRTT C =FT 

ftqfRT K3TT 1 1 


Abstract 

Generating function for biorthogonal polynomials suggested 
by Jacobi polynomials associated with Lie Group. By P. L. Sethi and 
P. K. Prajapat, Department of Mathematics and Statistics, Jai Narain 
Vyas University, Jodhpur (Raj). 

In this paper the authors have used biorthogonal polynomial 
W ^ a 5 P) ( x ; k) suggested by Jacobi polynomial due to Singhal and 
SavitaKumari, where applications give certain new generating functions 
by W (a * ® ( x ; k) using representation theory of Lie groups. Further 
we also wish to determine the existence operators B and C for the same 
biorthogonal polynomial W ^ ® ( x ; k ) . 


1. 5TRTT5RT 

% feTTT vjHc^) <-bcH V!H Wfe PtchlcTl % 

chfdM^i wf <jg 1 1 ■cf $ wf& <rit ctstt cffrRT 151 

wf ^ ftcft % i 
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tfto TJcTo %5t cTSTT tfro %o WTcf 


2. 3Tara5^r ’«4V^oi 


y(«.P (x . M - (1 + a) " y (-«) y 0 + a + p + n) k j r l _ x yj 

• ( ’ )_ ,?o ^0 + a) tJ L 2 J 


f 1 \ £ 

/„ m (1 + a)„ -n,A(k, 1 +a + p + n); , 

rp- ( a > P) / rx « E 1 l * J 

n ^ X > K) n l *+r Jfc V y 


A (A , 1 + a ) ; 


^f?T A (<i, a) 


3Fpr ijyTfeli 


X fF< a ’ P) 
aX n 


a a + 1 a + k - 1 

5 ’ 5 ’ 5 


3I^cT 3TTcRfr ¥^F€Tf cfit 52 SRcTT % fet# 3Tefi 


(*; ») - 7TT [ hK'«“ e> tc; *) - (a + n) tF<“- f> (i; t) 


y (a t "> -f y<“’, B Cr: t) 

(a + (3 + «) <& k- 1 v 




[a + p + ft + 
(a + ft + 1) 


(* + 1) n a +f (*; A) 


-(a + « + 1) IFf- P) (x ; k) - a A w (s ftj (jc; *)1 (2 . 4) 


wer srcr ^rt I- 


V V 1 Z 'A -r 
n - 0 ( 1+ “)« 


^ a,P) (*; *)/" = (1 - 0 _1 " a " P G f 

2*(1 - t) k+X 



00 


(2.6) 


stir 


g(Z) = £ 

7 = 0 


(1 + a + / 

a + a );ty y i 


'? 1 T^rr^FR5 i: BcT : T G (x ; jO'SEt PlHifchd 

#rr ^enffo; 


G(x ; k) = ZgjZ J y kJ - k+l 
J 

^ g ; x cTSfT^t ^FfteT a cTSTT |3 tR # TRxfTl I 

3. 3TcRRH 

SJcpficT 3TTTteT ^(x) JF% ^TTST WT f^FR ^ V(x) xm ^ 
^FieR % W ^TT #TTI HFIT 1% C ^BT # TicR 3TFTte? 1 1 ^THT fin 

c - c t (x-, y) f x + c 2 (f, y) + C 0 (X-, y) 

^ c (i = 0, 1, 2) 1 Hp^FT%xcTSn'y^T^tn%^fcf ^ 3ilc|^cb 

Wfte I y'^ch>Ra=h eft 

^T^T^R^rrli 

3j^r 3.1 

fseni^^ WfCR % feTCT m m 'STSFr 3Rtfc5f?\fecF T 3TWte* B cTSTT C W 


(i) 


B 




Jfc +1 




(a,P) 

n - 1 


(x; k) + c n D x W 


(a,P) 

n -1 


(x; A) 


kn-k + 1 

i y 


(ii) 


rr 7 (a, P) , , s 

W n ” (*; 


*+l 


aX'? (*; *) - ‘.4, 


B'f;,’ (*; i) 


kn -k+ 1 
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tfto xicTo M crsprr 4to %o yvaiiMd 


'Jl$l 

3qq%(i):tTPTT% 


D = jr 
x dx 


B = B l (x\ y) -^ + B 2 (x\ y) + B Q (x\ y) 


(2.3)^*)SWdl^ 


B = B, 


dx 


(x; k)y kn ~ k+1 


+ Bl ll 


W ^ p) (x; k)y kn ~ k+1 


+ B n 


< a,P) (*; k)y kn ~ k+l 


(3.1.1) 


(3.1.1) *l 41 <*K U I (2.3)W^Tt T T^i^'tR— 


r, kn-k+ 1 . 

B x y k r 


(x - 1) 


» *) - (a + n) yjtf (t; t) 


7 (a ! "> O <“•»(*; *) 
(a + p + h) * w “i v ’ ' 


+ - k + l)/"* + B 0 Wf^ (,; i)/*-** 1 


= j,*— **> t) 


“7 


it w -Jfc + 1 


(a + #)A: 


kn (kn — £ + 1) 

(x - 1) 1 y o 


~ B lF (a -® (x; Jfc) ”) k z> jpOMD (x . k) 

(x - 1) > J (a + p + «)(* - l) * «-i k) 


n)(x - 1) * «-• 

**T-? *) 7 fo ’" t+l ^il 0 li'=b^xd‘STT 


B 1 =-(x- 1), B 2 =y,B 0 = (k- 1) 


(3.1.2) 
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cTsrr b 


_.(a, P) , , x kn-k+l 

W\ (x; k)y 




kn -k + 1 


(3.1.3) 


<mufo (ii) : :c rHT% 


c = c x (x; y)-^ + c 2 (x; y)^ + c 0 (x; y) 


m-- c 


„ T (a,P), kn-k+l 

(x; k)y 


= C, 


3 x 


_..(a, P) , kn-k+l 

W K n ,w (x; *)}> 


+ C*-, 


dy 


■ (a, P) , , kn-k+l 

wy p) (x; *)y 


+ Cn 




(3.1.4) 


L4) =131 'Sra^T oF)^ 'RT- 


kn-k+ 1 (a + 13 + n ± 1) 
C l y (a + n + 1) 


(» + i)^ a + ’i P) C*; A) 


-(a + n + 1) (x; k) - fr; *) 

+ C 2 (kn-k+ 1)1F^ P) (x; + C Q W ( ^ (x; *)y 


= y kn - k+l ) ^ (a,p) (x; A) 


-(a + (3 + « + l)Cj + 


CL (foi - & + 1) 


+ C 


C,y*"~ t+1 (a + p + h + 1) 
(a + n + 1) 


X 
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ifto UcTo M cTSTT tftb ^>o WTcT 


c ‘ = ^TphrT' <* = -(*• -*>**'« 


c = 


cWT 


cc + P + n+ lcbc <5y 


n,(a, p) , , . kn-k+ 1 

(*; k)y 


5 + y - {kn - k) 


(3.1.5) 


kn-k + 1 


(a + n + 1) 


(»+l)< a ;? (*; V-^-y 1 D X W (*;*) 


artier arrerteT % fftft % ^ 


(3.1.6) 


A = 


& 


* = -(*- 1) i +3 '|; + ( *~ 1) 

C = ^-— ^~ + y^r -{kn -k) 

a + P « dx 5y 

FT sbH ft PiH <4=1) *icbd 35T cf) f 

3 iiter 3.2 

= - (x - 1)|- +y + (k - l)cit%lHTtfo 
ox ox dy 

[A, B]u - (AB -BA) = -Au 
: f3f !Ncr|% 


{AB)u = ^~ 
dx 




dx fady dx 


dx 


(3.2.1) 



qgMqf % IcTT* 
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cTSJT 


( BA)u = 




Sc 


, * ,,. S 2 u du ,, , s du 
= -(x - 1)— + y — + (k - 1) — 

dx fyd* 


dx 




a 2 a 2 

o u o u 


dxdy dydx 


eft 

into 3.3 ^ 


cr«rr 


[ A , B\u = - — w = - ^4w . 
Sr 


5 = - (x - 1)£ + ^ j- + (A - 1) 

Sc dy 


c = p^~ + y J- - (kn - k) 
ox dy 


[5, C]u = [BC - CB]u = 


(3.2.2) 




P = 


a + P + n + 1 


d'-infa : 

(B C)u = 


(X - 1)~~ + y ~ + (k - 1) 
ox oy 


n d d j , 1N 

p ~z + y ~ *(« - !) 

Sc dy 


= -(x-l)P^+y{P-(x-l)}^- 

dx exfy 


+ {P(k - l) - (x - l)k(n - l)} ^ + y{k - k(n - \)} ^ + y 2 ^ 

ox dy dy 


cfSIT 
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■qto TTefo cfSTT ''fto %o ‘SrSTRcT 


(CB)u = 


D d d , . lN 

P— + y — - k(n - X) 

ox ay 




n du , 1N „ d 2 u t rD , S 2 w 

= “ jPt- - (x - 1) /> — + y{P - (pc - 1)} — — 
ox q x a oxoy 

2 

+ {P(k - 1) -(* - 1)*(« - 1)} §* + y{k -k(n - 1)} ~+y 2 ^ 

ox dy 




[B, C]u = = P,4u = 

dx a + (3+« + l 


Au 


dy 

(3.3.1) 


= r 1 7 T~ + y7C-(kn-k)3 eft 

dx a + p + n + 1 cfct 5y 

U, C]m = [AC - CA]u = 0. 


3Tcf: 


[A,B] = -A 


[B, C] = 


A 

a + P + n + 1 


[A,C] = 0. 


^ ^ ^ f % 3 nq^ 1,4 p, eft itp 

l^kc^cUl^cTSTTBant^f %^TTSr| HB WC 3TTq^^^^R^lRT¥T^fl5cr 

^ l^T % 1 1 


«*/<* y) = (1 - c,)-*- 1 exp j fSZ \ f\ x 


1 — cy 1 - cy 


e B f{x, y) = /f y^b’ y ~ b 




cC bB 


e fix, y) = ( 1 - cy) 


•a - 1 


exp 


-ray 1 

1 -cy\ 


f 


J2L 


y_zA + bey 


(1- cy)(y-b + bcy)’ 1 -cy 


(3.4) 

(3.5) 


(3.6) 



TO 
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4. »TO 

^^(<x,p) k ) y kn ~ k+ 'lerlcBr wu = o, W3Rf: ft M, mm TOT 

cffr. ^TT3Tt HT fcWK ft* fSfsiftq- ef^ f | 

cFSfTT 1. b = 1, c = 0 
<55Tt 2. b = 0, c - 1 
c^ll 3. be & 0. 


1. f3S*ft f (x, y)^ %IT 


bB 


e“f(x,y)=f\ 
cRffo b = / 3TO FT MT I 


*y 

y -6 



£tt-£+l TT (a , (3) . . . 

y W n (x; k) 


(y _ l) te -* + V (a ’ P) 


-^r;* 
y - 1 


(4.1) 


RRT% 


G (x,y) = (y- l) to -* +1 ^i a ’ P) 


J 2 _. 


1 


; * 


<ft G (x,yj Pp-fi'fed t ^ leTOT TOT Tr^clT % — 


. kn-k+l n -L kn-k+l _.(a,P) 

G(x, y) = y (1 -y ) w y 


(4.2) HcflR y chi *HSH %*) 


1 -y 


-1 


^TT 2 : b = 0, c = 1 leWfl + (x, y) % fdl( Ff ^TRf %- 


(4.2) 


e^fix, y) = (1 - cy)~ a ~ l exp{ YZ^ y \ A 


1 - cy \ - cy 


(4.3) 


3TO c = l, 
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tfto TT^ro cWT %o SMNd 


c 

e 


y kn-k+\ w (.*,V) {x . k) 


= 0-30 ex P 


-ay 

1 - cy 


n 7-1 


k 



kn-k+ 1 


(4.4) 


^TT 3 : bc*0. mR u u 4I cfit '^RcT =fit ^fg ^ c = 1 cf?TT b = - 1/wrti f 3^T 
mflcfflq (3.6) SRiW 1 1 IF % ^TRT ’TRf % fclTt 

e c e ~w B I" ykn-k+l ^(«.P)( x; £) 1 


= (i -y) a 1 ex P 



1 - y + >ty N 

w(l -y) . 


Jcn-k+ 1 


x W 


(a,P) 

n 


xwy 

(1 -7)0 -y + wy) 





(4.5) 


1. fHlcTcrsrr ^fc(dl : Biorthogonal Polynomials associated with Jacobi Weight Function, 

Presented at the 76th Annual session of Indian Science Congress, Tirupati (1982). 

2. FrfTdT Wlft, gfrf^TT, T^To crff^T 

3. M, tfto IJHo, Wf ci, tfto %o cfgfT <f?o (TO?RT8f ^cl) 

4. #3FR, cjftf Pacific J. Math. 1955, 5. 

5. : Canada. J. Math. 1959, 11. 
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Tgforc (f, d n ) wwlm i 


vt. gfrrfe, gujuwl (3. ■?.) 

[STTR — 3FTOT 20,2001] 

WI 

■srcp -sm *r ^ (f, d n ) '^d-ikdi ^ 3T mR ferr 

w I % srt% <prtfcf? 

% ^fwrcf ■«Tg : fHbi | Ji ctRcft 1 1 

Abstract 

On (f, dj summability of Fourier series. By V. N. Tripathi and 
U. S. Yadav, S.B.P.G.College, Baragaon, Varanasi (U. P.) 

Vuckovic ^ established a theorem on K^-Summability of Fourier 
series. Kathal^ generalized the theorem due to Vuckovic. Here in the 
present paper, we have studied (f, summability ofFourier series which 
generalizes the results of the theorems due to Vuckovic and Kathal under 
very general condition. 

i. 

TTRT fe) /(z) %-3T^R W I cfSTT HHT {d n } WTT3Tt 


d, *-/(0), d. *-/(l) (i> 1) (1.1) 

fFTST [6] % (f, d n ) y'<*dd)ddl ^ fdH3d t- 

SI^Rr I, An, 3rtf^) 41 M4xd"! *fiT 31335R {t n } % 4h*+>d t cRl 

(f, d n ) ^5# *TTcft I ^ 3?fo fer ^ 
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«ft. TijT. crsrr w 




lim S a a,k l k = 1 

«->°° k= 0 


( 1 . 2 ) 


n,k 


A=[a^ k ],n,k=0,l,2 

% ~m 1 1*r% ^RfaFTf % w TTrfrmftcr f^rr *irar 


a 0 , 0 = 1 


ciq k — 0 (k & G) 


m ( " 21) 


(1.3) 


^df(z) = Xz'Q^ d n = n,X> 0 3TcT: (f,d n ) ■d’chen'kdl fafST ^<=b)fc|<4> '5RT TTf^TlIW 

^--y'chdHliidi faftr if w4ia # wr 1 1 


WFT/ % TT5FST if *Tf ^RT % 3TfdRcM FT 3TFf < *f( oR^HT cR^fl 

/(l) =/'(!) = 1 


srafc 


FT fenacl % 


/"(l) *0 


h ”-' 2 .77^ 

7=1 J 


(1.4) 


L n = 2 Z 


JL . 


j= l (1 + 40 


u = 2 H 
n n 


K - - i» 


(1.5) 


a 2 3T5R%craT 


a2=/(l)/2>0[^tT [5] ] 


( 1 . 6 ) 
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f^Tsr ¥ 61 (f, d n ) ■Hchci'i'ltidi fef? % ferq; ftra^rTdi srtcisreff rT wrfq? Iwt 1 1 
(f, d n ) •Uchd'flilcll fefsf % #HT RwRlddl' Silc^Wf RT ^ 3T?f |3TT % 

£/„-*<», — > oo ^ff k->oo] - 


cTsrr °n j 

^tPT 3RR ^5 ^ I 3R: sMt c& (f, d n ) ^WTdkdl % fcTIT Rlfa 

Rr 3TscnH wrr ftw #tt i ttrt % f (?) rt arradf aftr srrm (- n, %) 3 

RT dlsl^l «Ht<*>ddld Mx-td % I cR WT F(t) qf5t ^R^K Rf RtniRfcd % 'SRI y^ffftT 

00 

F(t) ~ 2 a o + H \ a n cos nt + b n sm rtn (1.8) 

«=1 ^ ' 

<t> (0 = \ { F(x + t) + F(x - t) - 2F(x) } (1.9) 


R«rr 

t 

9E> (0 = J | <j> (u) I du (1.10) 

0 

2. ywicwi crax xiRuiw 

^•fafsFErfcfit WTRT % [2] WfclcT IWTI cTtZTWt ¥ 4] fsrf^Tg ^TT X 

= i # g?: a-ciiRd fwri fwj % cir # 3 ? ?sit 3¥f % w? srt 

IMMf RT 71?? 3TSRR felT *TT I f^fW 7] % WIRT fcfsRf % W TjfeR 
Rt '^eTdlildl tR yfcr WRT Rt 1 1 

%$ra® % % 5FT3 FRfw? RlHiRhd ¥FTFT yfcTW" % 3RTif? RtniRhd 

Rt Rl<& W% Rbdl %l 

Rt? A 

t 

<d »(0 = J|«K«)|* = o 

0 


log (1/0 


'HTt'Hff t-»0 


( 2 . 1 ) 


(i.8)i^f=xtn:?>rqR f (x)cTr^w#j k x (%> 0)1 
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di. 1??. %rret ddT tjtet. did=r 


MRuim 

fFTO % [6] if, d n ) ddicldhdl t¥d dft dfTdTdT $ % ^ft / (z) = ^ fd%g ^TT % #rqr 

ddicHlddT fdfd 3 ddl'fed # dTcfT I cfSTT d n = n,x>0 

d^cT ddd 5Ff% c^fcifcidi ddT %doT % dfcr % mR^IIhT dir 74|cflcM u l 
(f, d n ) tfdwFftddl idrfd tR fddR di# p; ddT fdRiidd dif Wltdd didi fir eft |- 

dfo : dHT idi |3 (t) t diT ddTcddi dSfaH Wd 1 1 dfd 


( 2 . 2 ) 

^ ^ f-» 0 ,ddf^Tt ( 1 . 8 ) id^ r=xdr 4 ) j m->d F(x)dd>ddxrHld (£^ 1^1 

3 . 3 l^fdcb|l| 


® 0 ) = J I <|> («) | du = 0 
0 


(3 (1/0 


FTT* d^d dit fag dd^ % far fadifar dfardd3Tf dft 3dddddidT #ft- 
d t l Ridi i i rjjtE 5 1 ] 

” g j “) ± di _ -v 2 ) 

j= 1 1 + 


dilRldjI 2 

n ^- g i < ) + < ? < e iv\ 

y=r 1 + d i 8 

(1979 TJg 260) tdSdTgfTdTdTtfa 



did 


n 

7=1 1 


Rj 


+ d J 


< e 


V " n 


*7 = /(V"} + dj 



^ (f,dn) ^TSReFftactT 
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m: 


- at u 

n ft K 7 • 

n f(?). + A < e 8 


7=1 1 + d J 

4. 3i^r 

f^PTgCTg [8 3 efiT 31jd<u| cfvC^ m, ^ Tk (1.8) % t = x ^ £? 

3ti(vw <iV*iMxH ^ ^ cfT 


TV (*) - F(r) = sinfr + \ 


*5 1 


t dt + 0 (1) 


(4.1) 


^TfcTtT Tkm (f, dJ fcMMi ct„ (1.2) ^ tR Pi Held SRfflcl I^TT 


^ti^tt 


a n (x)-F(x)=Y a n>k {T k (x)-F(x)} 
k=0 





dt + 0 (1) 


2 

7 C 


JM) 



CO ,* 

M' 

/ • 
777 

Z \k e 


[ 72 = 0 



dt + 0 (1) 



— OO 

* 2 I \k 

k= 0 



dt + 0 (1) 



— n r, ik 7- 

e 2 n Mil 

7=1 1 + d J 


dt + 0 (1) 


2 

71 


2 tl/u 

n 


-a 

u 

n 


J + J + 

0 2n/u 


n 


7 C 

J 

-a 

M 

n 


410 7 \J n /(«*) - +_g . 

/ «[ y=1 l+4r 


<ft + 0 (1) 
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13^. 1pIMI 61 cfSTT TJTT. ^n^cf 


1/3 < a < 1/2 


=I 1 +I 2 +I 3 0(l)TTRT 

T3%SFT I, 3T f33R f^TT vjll^ll I Vl^lRjcbl 1 33T 33?% 3T 


h = °W I ^ \ e ~lT sin f M n +1 l4 +of«„' 3 ll dt 


n 2 


- i i.i+ i i. 2 ;^H t 


h .2 =0(D J 


u t dt 
t w 


= °( u n ) J 1 4> (0 \t 2 dt 


0\j-\ J I <K0 I dt 

V n ) 0 


( 1 N U 

o - .0 


(2.2)331 eh<^ ^ 


3TTt3 


«»pf u . 


= (1), n 


= 0(1) J 1^(^ + 1)1,4 
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TJjfoTC ^ (f, d n ) 

27 l/u 

n 

oilin'] I I <K0 1 dt 




0( U n |.0 


Pk 


0 


Pk 


= 0(l) «->» 

(4.3), (4.4) TT^ (4.5) % m 333WT ftcrrl % 

^=0(1),^^ n-»oo 

i 2 tR fern ifer m 

-a 2 

\ r zM- 

k~\ J ^{e sin^.+ l^+O^, 

2r,/u K 

n 

= ^ 2 .\ + ^ 2 . 2 ’ ^ |r11 


f\\dt 


3R 


-Snt 


2,1 


= 0(1) J ^-^M-* e 4 sin f w „ + 1 H 


2 it/u 


•<# 


= 0 


f -it Sn\ 

p u 
e n 

" j JIM 

sin f M n + 1 1 2 

\ J 

2 7C/w 

V y 


dr 


= 0(1) f ^ 


JIM 


dt 


2it/u 


(4.5) 


(4.6) 


(4.7) 
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eft. ttrt. Ararat ctstt 




-a 



=0(l),'5?rr'j?Ttn->oo (4.8) 




= 0 


-a 

u 


n 


i" 2a ) J i <t» (o i dt 
J 0 



=0(l);^t^Hft n->oo 


(4.9) 
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TjSft m ftftt ft) (f, drO 

(4.7), (4.8) ^ (4.9) ft ^ 313WT ftfiT t fft 


=0(1); THT) Tift n-»oo 

srt ft f»r /, xrc tfterrc ^ 1 1 ara 2 w ^ hrc 


= o ( i ) J^p. 


( -au t \ 

2 n ' 


0 


dt 


= 0 \ u n \.0 


-a u 

* 

e % \ 

\ J 


| | <t>(/)| dt 


= o 


( - J^UJ ^ 

a 8 
u . e 
V » J 


(4.10) 


=0(1);^ n->oo (4-11) 

(4.2), (4.6), (4.io) -qci (4.ii), ft) Tj^rrsr fomft tr ftwr ftm 1 1 w 

cR? ^rft sftn eft sqftr). tjt) ftft)ti 
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it. *ft. I^T^rr, eft. irrant ctsit am. 

3|cbl«fiH«fc TUlin 'STta iWftlSIMI, RTTRR WSTf^TFT 
tfo fftfftfifftid^clIdaM^, WR (IT. 3T.) 


TTTW •* 

ZrlleW 3TRT % eOT -gRT Sflf SFTRFR R=T 

SI^tcT THTfSnf^FR (^T^^)%W^TTERR'5RrNi(II)^rCu(n) 
%eff 35T ftqfar felT I TWT JWiaPp?. farfiRlf 

: ttw I^stot, graefien; sm t^t, 

cfsrr hmhT i*rt ir «^>di ^r stsrr fen w i Tnrt 

SRZRFrf % 1*RT TRfwTT ^ erf THTRclrf WlftfcT ^frrft "Rift I rfpTf 
3RT TTFTRT ^ [NiL 2 ] T. H 2 0 cTSTT [CuLJ T 1 1 

Abstract 

Synthesis and physico-chemical characterization of some 
mixed-ligand terephthalate complexes. By A. P. Mishra, V. K. Tiwari 
and R. Singhai, Inorganic Laboratories, Department of Chemistry, 
Dr. H. S. Gaur University, Sagar (M.P.). 

Complexs ofNi(II) and Cu(II) terephthalate with DMG (Dimethyl 
glyoxime) have been synthesized and characterized by elemental 
analysis, molar conductance, infrared spectra U. V. studies and magentic 
measurements. On the basis of above studies a square planar geometry 
is suggested for the complexes. The general formulae of the complexes 
are [NiL 2 ] T.H. 2 O and [CuL 2 ] T. 


dlMTlsff ;[pT ^tFlPlcb ^ % I STI1J 

TTSTT sRrf % WZV 3 3TSRFT f^TT ^TT ^ % l [U] ftrfSRT lelW 
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it. Ft. firm, Ft. %. fFFRt am am. 

mr tFfFF to; % 3tswft wt Tfmr I fstt fFmr T^sifcim TrcnFfFm aFFtF Ft % |P-s] 
mg arfe % tFfrnr feiW mr Ft armmi fmm mm I |t 6 - 7 J rngpr gitm mt 

3^>F Ni (II) ^I tT H - jf r cTSTT Cu (II) Z(Mz ^ItqFFft FF WtFm tWT 3FF5T 3TfFm§PF 

W^Tfll 


SiFRildleb 

Rimm cwr wi % mg crm tmVs mt arfFfmm mt mg fft^ 
mt li mg arltcte mg^r % Rmim % fcrg Rimm mm frrs, a3$fcim gfFg 

cTSTT dl£cHcjT)<i mT FFtF tmm W ^ ^T^fFeT TOf3TTfWH FF % 

% ferq; Hqrsfrr ^f ^ 1 % arf^ciR#^ ^^iTtich 

mffc% &l 

mg arttete mr wfaur g<f mflm 3 Ftmm 1 i [6 " 7] mg 4lRim)' mr RrW Rrmm 

3T^^/oRTTRZ^^^(0.01 mole) %d did Ttsl'llfelFi idc-ldi %TTT2T Sl$ RfFcT J dl$3||RKlH 

% ^dmfmm fmRH mt i:2 aigmci *f fadim mm I ^r iftmm arfmfmm tFdmr mr mt. 
gm. 5-6 % mlm mm mm i aifmfmm fmmmr mt gm fr 3mm ft toff 8 ^ FgFme?m 
mr 3 m*f mmt 1 1 arfFfmm fern % cm Ft% ft mrnr mtRrm mm fair -fart Fmrmr 
3%T[erTt, f^fm^2-3 wi 

ft cTsn fmgcr artmr ^r 70° c ft gmrm mm i 

micRr, irfgtmr m mm? % tF#Fm % f^T *ft. gt. 3 ttt. amf . mrimm 

mm 1 fti% arrmr ft anfSFm gg mr tmFfmr fs^qr mm i tm m t R r mf % f mdtRim 
3rimf giro m# I tm mg art^fe m feRW (gt gF mt) mr aigw 1:2:2 1 1 Timr 

^Rrm tttfrt Trrmjirm ferormf *f ^gHH^ild m gp - # arif^im fdmgftm ^ am: 
anfsgm m^mdi iwt RtmicrH m |C 6 ’ 7 > u l 


atmRFi rnmsjfam 

% aromr aramRur arR. anf. cnmim wj t jcptr 

mr arimelRgd im^ ml - 1 td^s (dmg) ^ arcKcw armmtmTT 
^^[8-iod 2 - 13 ] ^ry t^- ^•^ c j)* ^pricRm f^rnr imm rt ^ i 

?d wgjdl % Ri<} mRnfmr gg am mF arfmff % fsh ar^jr Fmsr mm miT i 


1eF^ ^f Tigi M'Jlgcl ^ U S 1620 cm" 1 m % Rt Fmcff "cf ^ fgiFS % FT8T 1550 ± 

_1 <* A. «v » ^ 


10cm' 1 FT4|-dcll%IF?g9TfcrrllmDMG%— C=N ^ 

fan % I arrfmm gF mt" n-o f o-h angfmif ftffIf FRdcfF FFf garr I 


[8-10] 



■fofsrer snf xftRra 
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1680 cm' 1 ? 1380cm' 1 


I, %«ii5HTCdk qfefScI I 

t ■qw 1 crtt [ 10, 12 ' 14] i ^tr ^nM cr itsmf % sttstr m ^ ctHctt 1 1% sntwr 
5«T % ^Nf dli&MH Rh^'diW t wft^R I 3fk DMG '<^T#1 fclW eft cTCS ^pf 
cRdT % I sn$ HfcT 4lRl<ft t f«fcT cffecTT % p5 ^ eNl *ft vM-N xft t [6 ' 10 ’ 
12 ' 13] I Ni (II) ^PpT H 400cm' 1 XR cf Cu(II) HjfioT *f 420cm' 1 XR % I 


M<|3Rh 1 ^ef^R 3TSRR 


Ni (II) HficT % ^^ifHcb t ft WftcT f- 12987 cm' 1 cRTT 20408 

cm' 1 1 ft ‘Aj g -> ‘E g (Vj) g- ‘Aj -» ‘Bj (V 3 ) % WT ftfr ^rfft 1 1 WI ‘A lg -+‘B 2 
(V2) % "5RT 3Tlft cTTcTr $og 'W^T H 3TETT 1 1 35RT cTSZT Ni (II) ftfcl cT>T 
RHddld ^Hftfcl <ft yqiRld RHft 1 l [8 ' 10 ’ 15 ’ 16] ^Mdild RW5RI Ni (IT) ftfoT ftt 
yfd^cfitq Nof# NTH ftft tl 

TTRXrfl 1 

27^7#’ <£- 0ydfW& f7 W rpWffa Sifei 



[NiL,l T. H,0 

L = DMG (C, Ho N 2 0 3 ) 

T = C 8 H 4 0 4 

[Cu L,1 . T 

L T ( £t$X 1> 


472 

459 

TT 

did 

m 

dddidi fftf 

300 

320 

7RR 

RTH % 

C 

H 

N 

M 

c 

H 

N 

M 

39.8 

4.12 

12.53 

12.03 

40.82 

4.23 

12.3.7 

13.08 

(40.61) 

(4.65) 

(11.84) 

(12.37) 

(41.76) 

(4.35) 

(12.18) 

(13.18) 

u eff (B.M.) 

— 

1.82 

-v ^ X ^ -s 

Vj (cm' 1 ) : 12987 

Vj (cm' 1 ) : 13698 

3TT^t 

v 2 (cm' 1 ) : 20408 

v 2 (cm' 1 ) : 16666 


‘A lt ^‘E, 

X->X 

* A lg -+ X 

X^ E s 

1a i s -*■ X 

1 
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tt. tft. fftsrr, eft. %. fftcrrft ctsit 3tk. fwf 


waft 2 

mg vffimf & 37 crw smyffcvr 


TftfW 

Ni (II) TftbT Tjftrrofi (cm ! ) 

Cu(II) 7T3K Tftfrjcfi (cm *) 

Trftftfefi ft[JT gjTCR 

1560 (m), 1470 (s) 

800 (s) 

1570 (m), 1470 (m) 

810 (s) 

-OH (str) (bend) 

-3100 (br) 

(OH bonded) 

730 (s) 

-3050 
(OH bonded) 

730 (s) 

-C = N- 

1550 (m) 

1560 (m) 

N-0 

1230, 1090 (s) 

1230, 1100 (s) 

COO- 

1670 

1680 (m, br) 

(carboxylate) 

1380 (m) 

1370 (ms) 

-H 2 0 

- 3150 (br) 

— 

M-N 

400 (mbr) 

420 m 


Cu (II) 71<f5cT fag 13698 Cm" 1 cT 16666cm' 1 m c^rfcTT I 2B lg -> 2E TTsFfOT 
% 3g^cr 1 1 rppffcl STT^af Hjqft m 1.82 B.M. 1 1 ^ft^ft g ’gjggftg 3T«ZRFft % ^RT 
%cT <# erf Wdoflil wrfnfd Fteft 1 1 [8 " 10 > 15 > I6 1 
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^nfoTcfi^WFT, ^IRW^iUSd ^T^r, ffet (r* 3T*) 

[SITR— foTTf 15,2001] 

RTW 

tf-WF ^f^fCRT ^TPcf f^J 0 ! ^TKT^efl 

oRT MM M Icf f^TF ^T^TT % I 


Abstract 

On some integrals involving H-function of two variables. By 
Smt. Ritu Shrivastava, Department of Mathematics, Govt. Model 
Science College, Rewa (M. P.). 

In this paper an attempt has been made to evaluate some finite 
double integrals involving H-function of two variables. 


1. SFRTTc HI 


FT 3TT [4] 35T FT 'PfHifcd ^FFPt— 


0 ,« : 

H[x, y] = H 1 22 33 

P v q x : P 2 , <? 2 : P 3 , ? 3 



(°> a > A J } 


( c > r 'W 

0 £ x 

UP3 


p> 



(/> ^ 



_Ldl 


4ti 2 x 


J J *!(§. 11 ) e 2 © © 3 (n> ^ rfT, 


(i.i) 
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^ aflciTWcr 




4>, (£ 11) 


^ r (i - ay + + ^Tj) 


n +i r (ay-a^ + 


«2©“ , 
J 


nT[dj-ijk)iT[i- C j*rA) 

- _ 

n rfi-^ + gyO n rf^-y^ 

= m +\ V ' J=n. + 1 V ' 


9^ (il) = 


n, r (/>- f ji) j n r (i - + 


xcTsrrj;^r%3e?T^flw1w fro ^t^rf hhi ^tcttI, p., ? .,«.crsrr m. Qtf) 

^ n > 0, ^ ,> 0, q t > m. > 0 (/' = 1, 2, 3, ... ;j = 2, 3 , ... ) *1 ^i^-clcT^ 
^ % 3?lT 3jq% cjqt TlUcT — oo % + oo Wfcl ^tcTT I fcnHt) 3TT^RT J3TT ^TT % 

T(d - 5,0 (/' = 1 , ... , m 2 ) % TTlcf cTSTT r(l-c. + y£) 

(j = 1, ..., « 2 ), r (1 — a + a .5 + ,4 q) (/ = 1, ... , w)%TTtcTcnf 3Tfttfi | 1 

Z 2 «-cicT'2f%3fh: ^ftcT -oo^" +oo^%^|iqr^3TT^?cr|3Tr 

^ % T(f. - FjT\) (j = 1, ... , m 3 ) % qtcT 3TtT W r (1 - e y + j^q) 

(/ = 1, ... , m 3 ) W2JT (1 - a. + a. A. q) (j = 1, ... , « ; ) % tftcT % WTf 3TtT ^ I 


p i P 2 *x ? 2 

R = 2 a > + I Tj - E P> - I 8y < 0 
J=\ J = l j= i y=i 


p > p , «, ? 3 

s -E^*E£i-ZJy-Ef)<o 

■/=! j=t y=i 



en^- M 
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P x ?, » 2 ? 2 « 2 P 2 

c/ = -S a .) “ E Pj + E 5 j ~ E 8> + I Y> - E Yy > 0 

y=«+i y=i j=i j=m + 1 y=i j=«+i 

1 2 2 


v = ~Z a j-'L b j + 'L f j- E f j + 1l e j- E £>>o 
•/=«, + ! y= i j=i j=«j 3 + i J=1 y=m 3 + i 


cTSIT 


I argx | < ^ C/ te, |arg y\ < V. 



[1, p. 171(23)] : 


J P v (x)x° dx = 


1/2 - -a~l _ /1 v 

7i 2 r (l + a) 


r(l + a/2 - 5/2) r (a/2 + 5/2 + 3/2) 


Re (a) > - 1. 


oJTW cWT [5, p. 33] : 


| x 1 (1 - x) 1/2 2 F^(a, b ■, a + b + 1/2 ; x) <& 

0 

= 71 r (c) r (a ± b + 1/2) r (c - a - b + 1/2) 

~ T(a + 1/2) Y(b + 1/2) T (c - a + 1/2) T (c - b + 1/2) 

Re (c) > 0, Re(2 c - a - 6) > - 1. 

^rfsrcT [3, p. 18] : 

1 r( P ) r(a) 

r(p + a) 


J 1 (1 - x) a 1 dx 
0 


( 1 . 2 ) 


(1.3) 


(1.4) 


Re(p) > 0, Re (a) > 0 
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sfarrenar 



( a 'j’ a 'j’ A jXp, '■ ( c j>yj)i,p 2 ■ (ey, Ej) l p 

x 3 

(l/2 + fl ,- c; ^px(l/2 + i-c;^p) : : (fy,Fy) x ^ 

( 2 . 1 ) 

Re (a) > - 1, Re(c) > 0, Re(2c - a - b) > — 1, X > 0, 

H- ^ 0, a > 0, p > 0, | argzj | < 1/2 Un, | argz 2 | < 1/2 7 t V. 




^ ^ if-w % 
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/JV-^i-xr-V/i -yT xn 
0 0 

X 2 Fj (a, b ■ a + b + 1/2 ; y) h[* (1 -*)« / z h #(1 -xf yP z^cbc dy 

_ 7i T(a + b + 1/2) ej-°’"i + 4 : m 2’ n 2 : m r n 3 

r(a + 1/2) T(b + 1/2) *,+4^+3 :p 2 ,g,: Py g 3 

z l (1 ~~fi K p)> (1 ~ CT Z * a z - P) } (1 - Cj-z, 5) (1/2 — c + a + i, z, 5), 
x 

/ 2 0-p-.a,X + a,n + P), (l/2-c + ?;z,S) (l/2-c + 6;r,3). 


( z “/ ZV,, : A,, : <•/ £ A,, 

<b f Z *A ?, : 8 A «. : Z Z’i 4, 


R e W > 0, Re (a) > 0, Re (c) > 0, Re (2c - a - b) > - 1, ^ > 0, a 2: 0, 
z > 0, ^ > 0, p > 0, d > 0, arg z } < j Un, j argz 2 j < - Vn . 

1 71/2 

/ J^-'O - xf V 1 1 F l ^a,b J a + b + \/ 2 -x^ j + ® 6 (sin 0 )“ - 1 (cos 0 )P ~ 1 
x h) 6 (sin 0) x > (cos 6 ) ^ z u x d e 1 ^ + ^ e (sin 0 ) ^ (cos 0 )^z 2 ^dxcB 


%T(a + b + 1/2) jt 0> n \ +4 ■' m 2 > n 2 : m y n 3 

T(a + 1/2) T(b + 1/2) ^,+4,^+3 ■ p 2 ,q 2 : p y q, 

z x e %l \ /2 (l-c,y,S), (1/2 - c + a + b;j, 9), (1 -a ; . A,j, X^) 
z 2e vi V 2 (b f^ B A,g^ (l/2-c + a;y,S) (1/2 -c + i ; y, 0), 
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X 


O-P/’ M2..M2X VA.P, : ( c / y)x,p 2 ■ (fij. E) l p ^ 

(l-a-p, X 1 + i i i; X 2 + ix 2 ) : (d f 8) h ^ : (j J, F.^ ^ 


(2.3) 


Re(c) > 0, Re (2c -a-b) > - 1, Re(a) > 0, Re(P) > 0, X x > 0, 
lij > 0, y ^ 0, d > 0, X 2 Z 0, p 2 ^ 0, I argzj I < 1/2 n u, I arg z 2 I < 1/2 7t v. 


: (2.1) WW % Ic^ J¥-Wf ^ c(^ ^4H|cbd % 3%- 

*SRffo^^%(l.l)^1w wtl % 5FT cfit cf^cT ^ A *1% STfcTSRrf 

% sRpfa I eft ?if mt im— 


1 = ^~2 J J ‘♦’l & 1 l) 0 2 © 0 3 Cl) 


(\ 


I p 5 (x)x (CT + ^ + CTI l> 


\ 

dx 

J 


J^Cc + n^ + Pn)-!^ _ y) - 1/2 2 F^a, b ; a+ b+ 1/2; y^jdy 


z j z" ^ <*1 . 


sra' mR'jhh (1.2) cfsrr (1.3) cisrr (l.i) 3 ft waran - ^ ^v-i^hl Ici^thi 

<JRft m (2.1) 33 31H3T 3 §r wr 1 1 

W\ cRS 3TJTCTC fqr tjfto||H (2.2) ^TOT (2.3) 3ft ag-qFT 1 ftf ^ rft qfcuimft 
3ft W33T % Wllftcf 1353T 3HT 3T3>3T % I 


3. farfsrg asrri| 

(2.3) % PlHifetxl ■HMlcfccl)' 3ft cqwfc|3> cTSTT =hlcrMp|ch 3T?ff 3ft IFTH^c-q 33 ft |IT 

~sm ■ferr an mm 1 1 

1 ir/2 

J jV _1 (l -x )~ 1/2 2 Fj (a,b\a + b + 1/2 ; x') cos (a + p) 0 (sin 9) a “ 1 (cos 0)P “ 1 
0 0 y 


x H^x* e'&i+^Q (sin 9) X > (cos 0) ^ z l ,x d e 1 (X 2 + ^) 0 ( s in 0) ** (cos 0) M2 z 2 ^dxdQ 



’3% <3 1 el #-4xrH % +fdM^ TRI^eT 
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7i T(a + b + 1/2) 7 i a ff °>' 1 1 + 3 : m 2 >« 2 : « 3 ,n 3 

r(a + 1/2) r(6 + 1/2) C ° S 2 p i + 3 i?i+ 3 : Py : p y q 3 


x 


z l e ni \ /1 

z 2 e* iX i /2 


(1 c, y, 9), (1 — cc ; A.j , A^), (1 — p ; |i,j, (j^) 

( b r P 'p ?i , (1/2 -c + a; y, 9) (1/2 - c + b ; y, 9), 


(a / VA* : (*> y?i , p 2 : E ?i ,p 3 

(1 - a - P, Xj + lip A 2 + n 2 ) : (F, 5^ q : (£ F)^ 


( 3 . 1 ) 


cTSTT 


1 71/2 

J J* C-1 (1 -x)~ 1/2 2 Fi(a,bjCt + b+ 1/2 ; x') sin (a + p) 9 (sin 0) a-1 (cos0)P -1 
0 0 V ' 

x + h) 6 (sin 0) X > (cos 0) z x ,x d e ' ^ + ^ 0 (sin 0) ** (cos 0)% 


7t T(a + b + 1/2) . 7t a rr 0 ’”i +3 : m 2’ n 2 : m vS 

T(a + 1/2) IX* + 1/2) SU1 2 , I+ 3., I + 3 :p 2 ,, 2 :p r q 3 

z x e %i \ n 
z 2 e %tx 2 /2 


(l-c,y,9), (1/2-c + a + i ; y, 9), (1 - a ; A.j, A^), 
(^P/^Affj* (l/2-c + a;y,9) (1/2 -c+ b ;y, 9), 


(1 . ( a / a j, A jh Pl '■ (c f ypi ,p 2 : («/ £ y)i,p 3 

(1 - a - p, A 1 + h 1 ;A 2 + m 2 ) : (^ 8^ : (£ F.)^ ^ 


(3.2) 


1. , tt. ; Higher Transcendental Functions, FFT-I, Wlrflcf, '^l^, 1953. 
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%o TT^o ^nfenwqTIo xfto TraR 

nfamfewr, Tm$® Mfea ' <hu?K ftar (no no) 

pror—nf 1,2001] 


hi# 

mp mm ^ % 3qpi sfcraraf % srai-r 

sipm 3 tptcr P mimn t msrf^Ri ^ ofaimT wmi4i 
p3r t pi ^ ^ctt [ 8] % qfMR ngfew star t ark pn rntfa 
irfcm«r % wr 1 1 


Abstract 

A new criterion for Euler summability of a derived Fourier 
sequence. By K. S. Bhatia, and M. P. Sachan, Government Model 
Science College, Rewa (M.P.) 

In the present paper, the authors have established a pair of result 
concerning the Euler summability of a derived Fourier sequence under 
suitable conditions. One of these generalises well known results of 
Shukla® and other is the sufficient condition. 

i. hsjt n%cR 

trfWM : 3TMftftcl pFT {m„} ml 3mTcR (£, ?)RTsff 5RT P (£, q ) "SRI 

pR MRfMd Ml S 3 pRIT ^TTrU I nfc q > 0 % tip 

(q + I) - " £ f ") q n ~ k u k -> S Wf 3qf n -» oo 
k =0 V J 




n (n - 1) (n - 2) ... (n - k + 1) 
k\ 


n 

k 


( 1 . 1 ) 



318 


%0 TTffo ^nfefT cTOT TRTo tfto MT 

RHT %/(x) RxRT I X 3RRTcT ( -n, it) cWT 3TRRf 2 n 

% RTST 3Tracff %, RHT fe/( x) % ^fRR Itft 


+ £ 

n - 1 


a cos nx + Z> sin x 
n n 



1*RT UfiR rfw ?r ^T?T 'jjqfe a n , b n fet Pi Hi fed &l <1 iqd I 3MT 


7C 

a n = — J/(x) cos nxclx , (« = 0, 1, 2, ... ) 

-n 


( 1 . 2 ) 


A = — f /(x) sin zix <& , (n = 1, 2, ...) 

72 ^ J 

-7E 

^fRR ^qt (1.2) % WT 3^#fcT (RT ^cr) %Tt, RrT TTFTRRT : f (x) c& ^?RT 
^fRR ^lt %, fHHcld I 



(1.3) 


cg?Rr ^fRR ^qt (1.3) c# t^R-jr %rft ttrt rht ^ 1 1 ^rar ^fRR 

^qt (1.3) % ^ SFJsfR f n Bn (x)} fet f(x) 35T HJ?RT ’jfRR 3T35FT W RT R3 FkTT 

ll 


FT WT: 'Pi Hi fed WcHi w 'sfetq fe^r 

V(0 =f(. x + 0 -f(x -0-1 


Hin, 0 = Z " q 


k = 0 


n ^ n-k ( k sin kt) 


(<? + 1) 


•P (#, t) = 1 + q + 2q cost 


Q(q, t) = tan 


-1 


sin t ^ 
q + cos t ^ 


2. TRcTUMI 


• ' J ^ 7] 3 u ^ [31 » ^raa* 41 , 

an^f 5 !, RRR 16 !, %SRf cWT WTf [?1 TJR ^TTl 8 ! % FeT % ^gFR tjfRR 
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^T5T TjfeR % srraeR ^ if nM 

313 ^ 1 ? %%T(E, 1 ) tfsfieFferaT <# if HTtfelt Hg? 1 1 

A : if? 

t 

W(_t) = J | \j/ (w) 1 du = 0 (0 t ->• 0 (2.1) 

0 

32 # cfr 3T35FT {n B n (x)} x m 1/x dH ^eRk STTOeR (£, 1) ^ 

%TT 31[^qcf5 cTSJT qqfa V fci'cl^ #TT % 


(2 it /m) 


2 %/m 


J J v (0 




t + 


2 k 

m 


n - 1 . ... . mt , , ( 1 ^ 

cos (1/2) sin— dt = o\ — 


(2.2) 


-» oo, 0 < a < 1/2 HTtm = n + 1. 

Ic|iNT [81 % 3 M"^ iMl % STcTMT IlflT ifacRT m Mt lit? iff I f^Rf 

ijftlT 313^ sSt (E, P ) M^FikcTT 3TT?srRr ?t?f I % (2.1) TM # I 

9R3? fcffflaff M M 3^T A % mR u IIHT iff STRIcR (E,q),q> 0, mfeR-ffaf 
1R1T I l?f cZp>T?r iff McbeHlddl 1 1 TTTST # Ufa ifcl^r ^TT I f^Wlt 

3135PT iff ■HotielH^dl (£, q), q > 0 % ifcT 3TT^T £31 ?1T cTR?? M FT 

f?Ri%cl ?ft feg I 


3T^T 1 : if? (2.1) Wr##x%3tRicl^ cZpqi 31311 {« B n (x)} If 

Tichd^ld 3TRteR (£, q) q > 0 % fei^ 3TT?W^ ?IT Wff if ??RT WU— 


(%/m) 

J | ¥ (0 - ¥ 


(%/m) 


t + ~ 

V 772 J 


n-1 

2 


{/(g - t - O} sinm/ dt = o 


(? + 1 ) 


n-1 


(2.3) 


■'Ktf ??f n -> oo, HF 0 < a < l/2 3aim = !L±JL_ 

q + 1 

2 (ufa ifwer) 

if? (2.1) 32 ffc? ft IIT if?, m = ?-±JL % 

q + 1 


j 

%/m 

^fl ^ft n -> cc, 


y(t) - \\j t + — 
v /w 


n-1 

*■.<,(! 

(« + 1) 


(2.4) 
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%o tt^to vjfm crsrr inro tft 0 pr 


3TST T| 8RT^ STER t, cRf ^cra - 3T3^T {n B n (x)} X m l/x cRP 

3nrnt(E,q)q>0'g\J\n 

3 . 3 rrd«TO 3 r ^ fer ^ 

IYt^ erY % ienT iHHiftid #W3?f cfit STfcj^dl #rft_ 
Sl ^ fi|*l 1 :^ 0 <^< lW 0 </< 7 t,^t 

, n /2 


HSaUl £ 
(q + D" 



“ 

/ 2^1 

<9 

exp 

- nqt 

2 



l 2* 2 JJ 


' j ^ rt ' S ^ rY « —> oo 


: -5T? 3Ftta Y ‘5RT [9] STIF I ^RTffe ^ 0 < / < n/2 I 0 < r < n 

fcTir -?raH cl0] % rrhet feg ferr 1 1 ijofar 3ft ft ft 3ft ^rf 

0 < q < 1 cfSTT 0 < t < 7i % fftl* f?ft ^TTR % 


f ' 

1 72/2 

1 + q + 2q ^ 1 - 2 sin 2 f/2 'j 


f ' 

1 

S' 

+ ' 

v. 

1 


n/2 


1 - 4 q sin 2 fa 


n/2 


(.q + l) 

4!^ 0 < q < 1 cTSJT sin t/2 > t/n, cKiTlft 0 < t < n 


2 1 n/2 

'-*7 

n 


1 + 


! -«£} 


Tl 


(1 - 1 / ft ) 

2 ! 


2 \ 


- nqt 
2 


+ . . . 


1/2 


= O 


( . 2 2 -v 

j ( - nqt)/n 1 


1/2 
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a-p'TW'JifcR 3^stm % y^cul^dl gftgf ^dl 
3f^fw 2 : c=lf t > 0 % tePT 


Q (q, t ) s tan" 


sm t 


y q + cos t 


1 + t 3 A (/) 


q + 1 


3T3T A (f ) t W W LheHl 0<A(t)< | 


<44*4 Rl : cT]J t > 0, % (cH(, Q (q, t) ET^i '5HT t % 

erttRct gr 


Q (q, t) = tan' 


f sin t y 
^q + cos t 


L . gjj -i) t , 

“«+l (, + l) 33! '" 


y IH FtcTT % ^11?I 


f 

? + 1 


+ t 3 ^(t) 


0 < A (t) < < ;|- 

b(g + 1) 3 

yilRlcW 3 .- ^ (2.1) Wl#Wgf^0<a< 1/2, gt 


( 7 z/m) a 

z s m j* ly (7 + 71 / 772 ) 

7t/m 


—> oo 5 ^Tg7 m = 

q + i 


n - 1 n - 1 

^ / D / /» / _1 _ <rr / vn\ \ 2 


{P(q, t)} 1 - {P(q, t + tt/ 772 ) } 


(? + D" 


-l 


J sin mtdt 


gtttrfg 


n-1 iLd 

{ P (g, t) } 2 = f 1 + q + 2q cos t 


- tm I afk t % *lt gRfocT srrtct 3 1 % 1 3icr: ?£f 

gjcFr % gisg ttr Ei^g" ^ 
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tt^to 'qrferr cwt ^to 


n- 1 
2 


«i?r 


{ P (<?, 0 } - { f (g, / + 7t/w) } 

t - (r + tt/m) 
e = r + — , (o < c < i) 

m v ' 


n-1 

2 


|{P(<r,9» 2 


n - 1 


n - 1 


-1 


{?(*, 0)}- (-2? sin 0)0 = * + ^%^ 


m 




q, t + 


cn 

m 


n~ 3 

M2 / 


sin 


Wr#cTT%^r^' 


t + — 

V m J 


n - 1 


{ P (q> t) > 2 -\p\q, t+ ^ 


n- 1 

M 2 


.&Lzii 


m 


*?1 P 


n-3 

( cn')] 2 . ( 

«• ' + ^rj j sm (/ + 


CTC 

w 


(3-D 


f*T qit | % fa# t, % i^TT o < n < 1/2 it% tR, ^r^eFr w % Hcfcr *ttset ttr % 

WfFfaTt— 


(n/mf 

n J ¥(* + n/iri) 


n-1 


{P(q> 0 } - { p to, t + 7c/w) } 


n - 1 
2 


n/m 


(q + i) J 


71-1 


J sin 


(7t/m) 


n - 1 
2 


f , , \ {Hi,*)} ~ {P (l> t + n/m)} 

= /« J v(/ + n/m) t — ; 

/ _ t \ n *“ A 


n - 1 
2 


n/m 


(? + i) 


^ sin mtdt 
(3.2) 


3RT : (3.1)2 (3.2)cT2TT (2.1) tR- 


z = 


(fl/m) 

m J vy (f + n/m) 

n/m 


n- 1 
2 


{ P (q> t) } - { P (q, t + n/m ) } 


Hz 1 -i 
2 


+ 1 ) 


«-l 


sin mtdt 
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% STFTeR ^ 


(%/m) 

- *j a 

(%/m) 


{?(?,?)} - { P (<?, r + tc/m) } 

/ aK-1 

(q + i) 


sin mtdt 


= w 


i£fe £ 1 CT/, ">> 2 . sin (, + cn/m)sin *< 

, L ' (9 + «”■' 


(tc/w) 

^O(l) j 

(7t/m) 


O (1) . 0 (f) dt 


(%/m) 

< 0(1) j I y (t + n/m) | • dt 
(%/m) 

=0(l)^ff^ff » -> 00, eRffe /n = - + f cWT mt > CK 
V 7 ^ + 1 

4. 3339PT {n B n (j:)} 35T (P, 0 ^W( 


S (x) - V j (A: sin AO [/(x + 0 /( x “ 0] 
it=10 


n5 n (x) = n 6 n cos «x - a n sin nx 


= - f [/(* + 0 - /(* - 0 ] (» sin «0 dt 

71 o 

{«£ (x)} 3TTOcTT (£, g)^RR£:« if ¥IH ^TRTT %- 


El = (q + I) - " J{/(* + 0 -/(* - 0 } | Z Ur (* sin *0 dt 

n A=0 V ) 
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%o •anferr trm t?to xfto wr 


= “ J (/(* + t) -f(x - t) } H(n, t) dt 


^ H(n, 2 ) = £ (k — k) 

Jfc=0 w (q + if 

<rar 


/ H(n, t)dt = £ J ( r f\^- (ft sin kt) 

0 *=0 0 w (q + if 


dt 


(4.1) 


n , x it 

= ? Pj7 \ n » sin dt 

k=0\J(q+\) o 



-(- i) 


k~ 


= 1 - (a + O'" E 
*=0 


n-k , 

q (- 1 ) 



= 1 - (? + O'" {? - i} n 
= l-0O),^ff^Tfn -* 00 

* {i -o(i)} =£ /#(«, odr 

3R (4.1) % (4.2) efit 'ET2T% 

£ n - ~ + O (i) = - J {/(* ■+ /) -/(* - t) - 1 } H(n, t) dt 

n 

= - I W(t)H(n, t) dt 


(4.2) 


(4.3) 



cSjcqsr yjfl'tH 3T337T % 3u^eK *i<*><n4l4dl cRTIZt 
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H(n, t) = (q + l ) "‘/JE \^y~ l (ke ikt ' 


- I / Y ( n -\)q n ~ k e i(k - t}t \ 

(, + 1)"' 


w t \ it ( , * 

7 e U + e 


(? + D" P 

77 n - 1 . 


71-1 


(<? + 1) 


- r™ sin | (« - 1)0, + * • 


3T3T 


arsrfcT 


. ,'(n - 1)/2 

H { (?’ 0 } — sin { (n - 1) Q (a, t) + t) 


1/2 iQ(g,t) 


r t e iQt = [q + e“) ^ { P (?> 0} 1/2 « 


(4.4) 


P (g t t) = = (q + cos /) 2 + sin 2 ? = 1+9 +2^ cos f 


crm 


Q(q, t) a 0, = tan 


if sin? 


# + COS t 


(4.3) cWT (4.4) % "WS I % 

p! - - + 0(1) 


, (n - 1)/2 


= * f \|/ (f) 0L sin{ (« - 1)2(9, 0 + 0 dt (4.5) 

*(9 + l)0 («+D 

5. 3lfo 1 ^ 

(4.5) % '5RT {n B n (x)} % ( E , q ) {£* } liHcid IcrKsH *TT *ct>dl % 
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%o -q^ro , »qnrferr <raT 


71 *c (q + i) o 

( p / ' j\ > (^ ~ l )/2 

x t Wi i-1— - — sin { (« - 1) Q (q, t) + t} dt + o (1) 

(q + 1) 

yfl&m 2 w gq#T ^ ctstf q (q, o%f^nr wr ^Braspi ^ qr ft ^ j ft, 
^ ^rarli 


£ g _ I = n 
n K %{q + 1) 


jv(0 = 


,(n-l)/2 


"'■ ■ ' ■ 'ni Sin Pf i A + 0(1) 

(q + I)”' 1 lU +1 Ji 


n (q + 1) 


/ + o (1) , T TRT 


aRFTfeniffr 


/•» jvCO 


,(n-l)/2 


(? + 1 ) 


*-±-* 4 * 

9+1 


%/iyi (n/m) tc 

= « f + J + J v (0 
0 7t/m («/«)* 


,(n-l)/2 


fo + 1 ) 


sin mt dt 


— + ^2 “*■ ^3 > ^ H i 


'STST m = * cfSTT 0 < a < 1/2 

<7 + 1 


( 2 . 1 ) $ felT : 


t fPf AX (n-l)/2 

Jj < n J | y (t) I ■*■ _ j — | sin m 1 1 dt 

0 (? + 1) 


= « J I V (01 0(1) dt 



ti«t)d4wdl oRl"^ 
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= 0 (ri) o(n/m) 

=o(l), n -* oo ? <*qflcb 

_ ZL ±A 


m 


q + 1 




j ; 


< n | | \|/ (0 1 o 

a 

(7t/m) 


cxp {-<"-^ 

2rc 


dr 


(5.2) 


exp { (w - 1) <7 } 

2l t 2 - 2 “ 


q + 1 | 2a 

\. n + ?, 


0 ( 1 ) 


= o(l) 0(1) = o(l), sq’MTn -» oo.^Tff^m = 


q + 1 


J 2 % % feTIT l 1 ! ^ = a, “ = &, ^ 


V m J 


(*/«) ( n - 1)/2 
2Jy- 2n J v (0 V W’ Q t—j - — sin m t dt 

it /m + ^ 

(TFfft^lW<ra%313 I TF'^)l 

mr wr sn#cr fen I % 

a 

(7t/m) 

J 2 = | J (V|/(f) - v(* + * /? «)} 

%/m 

(n-l)/2 

x 1 — 5 — sin mt dt + o (1) 

(9 + I)"'' 

3RT*f (5.1), (5-2), (5.3) (5.4) Slid mR u iih 1 % ti«lwM ^IFT silH $1^11— 


(5.3) 


(5.4) 
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%o tj^o mfcrr ctstt ttro tfto *tetr 


,« 1 n 


"V 

| [ V (0 - ¥ (t + n/m) ] 


{P(q t) >( n_1 ) /2 

x 2 — ^ i : — sin m t dt + o (1) (5.5) 

<? + 1)”' 1 

(5.5) t M fkieiffl I % 3 T$m {nB n (x)} % l/n cTOT q> 0% fefTT 

Rk STTCcR (E, q) % feHT 3TTcT?^ cTSTT tTSfe 3lfaSRT #TT- 


(n/rn) (n _ nn 

J [v(0 - v(* + */w)] ^TT 

*/* (? + 0 


sin m f dt = o — 
n 


0,^?T^%2.1)5g?tl ^R'cRg'ST^T 1 ^OTTtrf^yfgf I 

6 . 

qk t 2kt i srkT 1 'SRi fkg qkt % knr ^ wta km % 


(rc/«) fn _ i V2 

J {v (0 - V|/ (f + 7 t/m)} - 

%/m (? + 1 ) 


sin m t dt = o — 
« 


kfkfn -» 0gg?kT%k^(2.4)^r%l^?^qg%1k 


^ //> (n f)/ n ~ ^ /2 

J {V (0 - V + n/m)} * ~ . — sin mt dt 
«/m C? + 0 


(*/«) fn - 1 V 2 

; f Hv („- v( , + ,/ m))| i£i2^J )/2 

7C//W (# + 1) 


= n Jv(0 


"» J 


>(n-l)/2 


(a + D" 


sin mt dt 


i(»- D/2 


V * + 


n P q, t + - 

— ) 1 I ”, 

"’J (?+!)" 


sin m t dt 



■apSTsT ■'Jiiw Sfpw % 3TO?R tiebcu'Wl ^ ^ 
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= , f „(,) gfe . 0> ( ‘~ 1)/2 siii tn t dt 

a. (a + 1)” 


- n 


*. b i b r a i 

l + 1 + 1 

0 a , 6 , 


V 


V m J 


q, t + 


m 


( n - 1)/2 


(q + 1) 


«-l 


sin m t dt 


"1 

- 


_ M 

J 

v(0 - 

t + — 
m 

a. 

- 


y j 


SP(n a^ 11 " 1 ) 72 

^ ^ ^ ■ . — sin w t dt 

/ . ix ^-1 


+ n hi/ t + — 
J 1 m 


{P(q,t) } (n_I)/2 — I P 


q,t + 


m 


(q + 1 ) 


7 t-l 


(rt - 1)/2 


sin m tdt 


- // 


a i *i 

j- j 

0 b —a 

l l 




f \\P 

,+± 

V m ) 


f ^( n-vyi 

71 ' 

q, t + 

J — ^ 


(? + d 


H-l 


sin /w/ dt 


- J 2 1 + J 2 2 ^23 + ^2 A 9 


J 22 ^f bl ARlchi 3 ^ ^ 

L = 0 (1), sqt Yl — } 00, ckJITc^ 777 = ~ + ^ 

22 < 7+1 

j^T% rR cTSTT (2.1) 3 m4V| ^ 



2 7 C / 77 I ( n _ i V 2 

« J ^ (r) "j — ( - sin m t) dt 

1 <« + I)”" 1 


2 7 t/m 

< « | Iv(0l df = 0(1) 

%/m 


^Tt^Tt/7 —» oo, ctqlTc^ m 


n + q 
q + 1 
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%o T^o ^TTfCTT cTSJT X!Ro xfTo XTOR 


«WT 


I ^2.4 I " 


b i +a i 


n J. v (0 (-sin mi) dt 

b. (3 + 1) 


V fl i 


<n | |V|/(0| 0 


exp 


ds. ~ tel 


2% 


dt 


= o(l), *qf n oo,cprff^ m = 

q + 1 


= ol - 
n 


, n - oo 


(2.4 % -srak % cR3T •qi [epaidl I % ^ (2.4) T1RT If eft (6.1) fS FfciT I) 

cRf -giRr 2 Tjt ijyf 5 arr i 

fo gfr rai = izaM) cjrtt #rr % 


(1) ^IT -gRT W 5TgrT 5FR1 A 3I^T 1 g?TT q = 1 I 3Tcf: W* gRT %g 

f3*IT W 5FRT 1 ^RefT % XFRl A W 'fll'dTcb^l 1 1 

(2) rR? ^ftT[ [8] % Xfit (E, 1) 41*hdHl4dl % fcTtr 3lfclfRW 

XTftsRT tg*TI I -5R IRT* Wft 2 fofm g?TT 1 1 
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J, -gtfcraT (3o 3fo) 


[^am — ^cTrf 9, 2001] 


^5f ^<< 3 ; (y^iKai-Mci^i) 3BT anfsRi ttr 

WTlffaF) WT 3>r 3TSRFT 1997 if faFRT W fait HFT '■Ttl^FTS, 
cTWtcT TgTRRR, facTT TTcFTT (»To ^o) % cft^T tfacfaf % gfaR % 

wfft£f wit, ^rltf^TcR, srayw, 

HiffansnR, miiciiRcfi^Mwi arfa % ctr if 
ipdit} ^ tj|i 

yin mR u ii*h1'^w ■fleii fafir ifd % 3rfsr=biyi crfa 3Tfafacf 
& 3?ft tffeR srffafxTC Itcfifaf 2TT 3TR % falcT^ cT^ft ^SIZeR 

ifaRf 1 1 ^ atffaRfa trrffai sir 1500 if 2000 wf % 
«far sit 1 ^r % w: if 3TePT if 'wl^u ^ stt 3fa % srra-qro ^rr 
ciidicRoi ^ref ttrt ^34 facfT 1 f% wm wrm t faw fa afa 
3HRR ffalT RT tffall I 


Abstract 

Sociological study of Korku ( Prashakha-Mawaiya) tribe of 
Chitrakoot region. By Pramod Kumar Mishra, Shri Murli Manohar 
Town Post Graduate College, Ballia (U.P.). 

A study of Korku tribe of Chitrakoot region was conducted during 
1997 in order to find out its economic and social status. Thirty families 
of Mawaiya Prashakha consisting of members living in the village 
Mohakamgrah, teshil Raguraj Nagar, District Satna (M.P.) were 
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■sFrfcj cjhk fftsr 

interviewed for their family status, number of members in the families, 
their educational status, their occupations, their monthly income, then- 
family budgets, their housing problems and their surroundings. 

It was found that most of the members were illiterate and lived 
in single family. They earned their livelihood through daily wages or 
cutting and selling wood and their income per family was mostly in 
the range of 1500 to 2000 rupees. They lived in mud huts with no 
separate kitchens and their surrounding was dirty. 


1991 3ft tj^Ffopfr % 1 { StllVufoiTl offt 1.54 3)fts> 2ft 3ff 'HKd ftl?! 

% "STPcff % sft I Scoter i % 3S3 ft Stated '4'MlldftT 3ft ftW 

46 sTdlf 1 1 

TTo tjo TFST ft 3t l RcnRl3 l % 133313 % feUT fftfftsl Wm Iftift 33 7ft 1 1 7133 ft 
3TTfft3lfft3f 33 TJ3) aiePT y3)K 33 IFT-TTFf 33 337 % I 3Tlfft3T3ft 3tMil TTRfifct3i Id-dTld 
% 3333 3ft$T % Wlftf 37 ft[317T 37 7ft 1 1 3"o 3o 7T33 ft 33fft3Tfft3f 3ft fftfftsl 

333? % MK^Rcfi cftf3i35 lift ftftftl3) 3Tfft337 3T3 1 1 7133 3ft yl^lddi 37 7333T 3ft 
ftT%3 773% ft 3ITf33TfTRft 33 IftfftTg ftW % ftft f?33 3ft ft ftt3T 73371 1 1 
313ft 3TT3 33 3§3 3fT TFT 3ft 3ft c?3wft lift fttlf ftcT! 1 1 7o 7o 

71737? aftftftftft % fePT 31cFT 7337 3ft 3'dftfd 37T 7ft % ftfTfft 3ft 33 ft?7 7l37 

33 ti% 13 ft anfftsrriftftf 3ft 33 ft tttt ft 3i7nft 3ieft cRbft ift w-g*? ft 3m ftft 
?ft I ft?l 3ft 7lft3 333 ft ft 3flfftcnfftdft 33 773§1 3T 3137331 717 ft ftPl^R 1 1 ft 
3iftft WT 33 37T 3ft fftrfcT %3T 333 % 137133 713? ft?l ft 3rrf33Tfftft 

% &KI ft ftdl % I 

30 3o % 45 %ft ft ft?, g^ST, 3ft7|> (3930T-33?3T), TftftlT, TlftTTl, fft^lcT, 
ftef, 3lt7T3, fftcTTc3, 3T3R, 3 CRT, 3?ft, ^TT, 3?3T, ftlT, TUfteTT, 3lfft3, gftl3T, 
7137, 3771, 3F3fftlJ, ft37T, 133T7 Tift, 73lft, SR3R, 33, TflTT, 

3fd33 3T3ft 373R ftft 3337, 7?f37 ?i73R 3i7fj, Hf%3T , 3ft?, ft?, fttfw, 3ft7T, 
ft cl 4ft, 3fte3T, ftt?, 3ft73f, 37lf73l, ?T?T3T7 3ft ftTT 33fft 3R33f3ftf ft offtl Tift 
33ft f 1 3lftft 7137T ft 1991 3ft 33WH % 3fpT? 33f3driftftf ftt ftw 202412 
?ft ft? ?7T % ftt?33T3S 7T3 % ftk-J) (3W3T-73?3T) 33fft ft) SnfftTlfftft 3ft 

ft®3 287 2ft I fdd-^d ftl 3TTTT-W 3 fi^f 3 ^ ft i^^rr 37 ^ 3 VI I Id I Rr333 33cft 
% I ft cfftT ?T«T 3313 ft) #3f ft) %g'333ft^T 33 ftv 5 clft flT 1 1 Iftfftff ft?233Tt "5RT 
^3ft) #3" 535 '35e3TDT33ft 33'ftrf)H ftt Wlft 33 % I 3Tg Slftt 33) ^3% f333 ft 3ftf 
3TEtI333Btl3)3T33TI SUdVdepdl 3ft ftuft ft? ft) 3T3 ftt'?33 : l3'<i 
33?3T sIviHSM 33 3TST33 fH'Hilftd ft tft)3T 33T I 
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efit ^FRrfcr stszrpt 

1. 3rrl^r1wff % 3nf§RF> tj^ uwifacb f^rfcr ^rr w wm \ 

2. <H% -^T-^T dft l^rfcT dft ¥TOl W cfRdT | 

3. 3TT^cn%qf % «RRfFS[ TTcT STTfei RT ^RT I 

4. 3nRc|lty4T eft UIHlfaeb ^ 3nfe ^RfRTTSTt ^T W cFTHT I 

y-uHiw* 

3TSTSR 3>T 5t5T : ^TeTT RRRT sft cTWtcT TgTFSFRR % 3RFfa M^RO f^RERT 
% W % cfftT 3llRclNH) yRcjlll diT 3?WFffelTWI 

TTT^rr^R 314^41 % irraw ft mRcih % gfedT ^r ^tt^t^r f°Rcrr w aftt 3dft 

fftdRiR STSTftRF 3Tftfi| TJcftstcf Iftft dft I 3[ft 3TRT?*R6dT gf cftl g*d#-RfftW3Tf- 
RRTcfRqftf 3TTfc % fefto? 3TTcR5f dd ftt WRr ftfRTT W I WSzff m '4^4 cfift % 

afft 3*Rft onrw *ft df i 

3TK<(dl3Tt 3ft 

RRftt 1 ft RRTT RRRTT I %20 yfd^ld 3 tR"<RTI 35 ft 40 ft ft 3lR 16.6 SfdW ft 
WHTT 3rRdTdT 25 ft 30 cpf ft ft 3Tft 30 ft 35 c(ft ftft 50 R<f % 3Tfftdi 3ng w\ % 
3rRR[Icrr 16.7 yield'd ft I Rcfft cf?T 3 tR^RTT 6.7 yfd'^Id 45-50 3TTg % ft I ftt 
ftaft % RdT ^eRTT I 1ft clWT 44 yfd^ld 3 tR^RTT ^cJT erf ft ft | ?Rft ^T ft afftlcT 
3IT5 61.4 erf 3TTftt T[f I ^dsrfft ^NTd % #ff ftt 3?facr 3Tf<g fft^cT ft *Rfffftj> 1 1 

RROft 1 3tHdfdl3Tt ftt 3H5 


S^. t. 

arrg erf ft 

4TH^I'dl3Tt ftt 

yldvid 

1. 

20-25 

3 

10.0 

2. 

25-30 

5 

16.6 

3. 

30-35 

5 

16.7 

4. 

35-40 

6 

20.0 

5. 

40-45 

4 

13.3 

6. 

45-50 

2 

6.7 

7. 

50 ft 3ftft?T 

5 

16.7 

ftrf 

30 

100 




1^(1? : c hU<£ ; 5HMllIci WRIT fc(c|i5 % TRW 3RTT 3RT TJRT R^T 

^ 3WT ^RT tm % | ftff t^SWT fcJcTT^ *ft TWeR 3 1 1 


RTToft 2 

HxlRldl3Tt gjT cfarf** TfR 
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efit e|?R^ wmft TRR %lfp=6 3TSRR 

siwr %> <itKc^idi anl^nlM k srf^rrfw eftr 3.3 yfdVM it st 1 spt cfnff 

3 fadlfldl ^fdW 90 2TT 3^T 6.7 'SrfcTW o^T tWlT/kf§T ^Rt I fR 8EFT % 
WE itcTT I % ^f 3rfa^BcR ^T%r ftp'll 

%8jr^iT^R 

fWltfo# *qt oErf^r w Wl iWR 31RT eft 8FRTT Wttl IRft^?rk 1991 
<£t '3FFFRT eft ^3% k WT ^FRTT % % 52.2 UfcT?RT-kk it %fSRT «t k^FT cJcfalR 
WPRT 2001 % 3tprn ^1 t ITTSR elWf ^t iqcFfR 65.38 TrfdW It Tff 1 1 

ij* Unjer m <^mm ^ihi^m Wctt % fa *r #q srfsw fafisra - 1 if ^r 

k ^Igdt fafiRT |3TT 1 1 faSFT % URT it ^ kn£RT 1 1 

RRoft 3 : dd ' ldldia ft m ^t%^ RR 





JIIII9 


3Tf^rf^T 

24 


2 - 

■qrsffiii 

5 

16.7 

3. 


0 

0.0 

4. 

irl^ci 

1 

3.3 

5 

3rfEm 

- 

- 


30 

mBm 


yd«ldl3Tt k 80 yfd^ld SlklfSTI k I 35RT #nf k TTrafal ^R deft 16.7 

yfdvid cTt^T %an am fait st afk irf^r cff %3h 3.3 srfiw #1 it fafa<r «t 1 
IRt % RTSl It ^jFRR ITf?fcT 3ft7 ^ ^r ITRt 3lf£Ri ^t fa8&T ^tf dd^d'l I# UI^T 
fair SIT 1 

MlRcIlReh ■W^M 

ink k mk ■oiiKidi ?fRr RffaR if T?it k kfar ^t4k ^r 
3nf$ei afk ttoi faiRT ^r ifa w It-tk RffaR ■it i^Fraft RffaR ^t ^r 
w ^ ir yffercfa «rt T mra sTTfankfar if *ft ^t ftcTci I i trffaR 

k RIRlf ^tt WTT ^6T 'ift ^TOt RlrR 1 1 

RRuft 4 k TRS t fa <M<«ldl3Tt % t^FTR ^F5T foRsRT TO( efiT % fanif 
76.7 Trfrn?Td ctW T^fifat trffaR % RIRI | 3?k 23.3 irfcT^TcT cfa RffaR k STO^ 

snfat faitk ki 
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writ 4 : 3xTT^Rn3Tt % mRcJR eBT WR 


w. t. 

qRcfR 

WIT 

yfcWd 

1. 

Rrotrot mRcik 

23 

76.7 

2. 

R^TO mRc<K 

7 

23.3 

ritr 

30 

100.0 


writ 5 : TrftwgttTORT WIT 


5f). TT. 

“ ^ “ r 



wm to torto to tot 3iRfw 

WTT 

yldVld 

1. 

2 — 5 

19 

63.4 

2. 

6 — 9 

7 

23.3 

3. 

10 — 15 

4 

13.3 

riW 

30 

100.0 


writ 5 WE I % 2 % 5 writ Wt trftcTR ^r srfctw 63.4, 6 % 9 riwt TO?t 
writ TO ^rfcRfRT 23.3 10 % 15 HffaTC Wt ^FPTf TO ^rfclW 13.3 I ! fR TOF 

srfsr^cR cft^T ■Q^Rt^t TTfern: ^ wt^rr ^ % i 

«WP 

trorit *ft w wm to araf44 wit wt§t ^r srwsr wit asfrr ark 

ttTO $Nf TO WrrftcT ftcTT % I TOt fTOR? 3Trf^l%rif TO *ft W£ ?tcfT I i WFTOT: ^T 
ciMf “fit WTTRRJT frfri T3cT TOT TO TO TOTOftcT ?trit 1 1 

writ 6 


3rR^MT3Tt TO TOTOW 


sf>. t. 

^icraro 

W 

yfdvici 

1. 


23 

76.7 

2. 


3 

10.0 

3. 

ritrori 

3 

10.0 

4 - 

3R 

1 

3.3 

1 ^ 

30 

100.0 
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ftl kt ktTfi WOlcT kl MR %[Rcb 3WR 

FTg t 1% 3rRcflcrr3Tf <# 3TR dd gM FTtTT 1 1 ffa W dWft 10-10 
yfd^ld eft 7 ! eFf St I 

HlRl<fc WT 

'-3rT<d[lcfl3Tt % 16.7 srfciW eM dtt 3M 500 $ 1000 WIT TlfcTCT? 33.3 
oM dtt W 1000 it 1500 WtT yfcTHie 2ft 3fft 50 yfdi^ld efit 1500 it 2000 

wit #n? sit i Ff sft % wr Rkft kt aro 2000 wt #n? it arRmr 

d# sft 1 tfrg- Hjf^r ^ irfwf % ferq; wr w ft anM i 

Trnrrft 7 

w?icnait kt mfw aim 


stf. TZ. 

arm Ttfcki? (wo) 

*AW\ 

yfaw 

\ 

i. 

500 — 1000 

5 

16.7 

2. 

1000 — 1500 

10 

33.3 

3. 

1500 — 2000 

15 

50.0 

4. 

2000 it artw 

— 

— 

dk 

30 

100.0 


MlRcURdb WT (^312) 

wr 3TT%rrfw tf ‘ ‘Mart trot, w #” dtt ttfwtfcr sraiRRT 2ft erfor Rrwr 

aftr ^ gg if glWq ^ *ft ^3% dft RieraT % wr ^t 

#nt if kt 3m% w w °Rt g^f gtew tft if wit wt 1 1 

3rrWIT3Tf if 43.33 sfWcT #T 'RtW RT 50-100 WTT, 30 TrfdW 100-200 
Tkft aftr 26.67 gRTW eftR 200-500 Wt yfdHm T3rf eR 1 1 3rTWrr3Tf 3 93.33 
■yfavrd eft 7 ! 50-100 T?tT% dF 3% ^ afR 6.67 TrfcTW Fit 7 ! 100-200 WT RW 
wf °FF # £ I vlTUdldiaft if 93.33 TjrfdW eft 7 ! %STT tRjpj^dSifwfWTl&aTk 
6.67 TTffr?ld #T 50-100 s?T 3!#% W$ drC § I BrR^RTT3Tt if 96.67 TlfctW eft 7 ! 

HftisR ft ^d?fwfwT%£3 ffcgPT 3.33 gffrw eftr 50-100 ^ it 

ktf W F? SM Wdldiaff if 90.00 'SdeT^TeT eftFaFTF^f^ff^^tdffTa^^TTl^, 
gfa 10.00 yfdi^ld 50-100 Tkt srieWT? T3^ W ll £ I 
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33 rW aF% 

^FT ^ % 2 %0 ifto^C “^r WcTFtsr TTWiH” ^ 3ltT$ “dilfadl 
felNte" ^ WRT Rt TRft % f^RFf f^T t ^ W( M TicT 3RT 
WWfr clrnT^RRtfl ffRTRSfr Wt TT^ ^T#|, 3 R: ^TPf^f 
■q^ ^rst-^feiT ywt RTcft % i rst % w^ 3 c$t srfsw w 3 wft Rirft I, 
w ' tt wzit % fefft rt <fzfc oqrw tw % w-i^r tst 1 1 % anf^mEft 
W\& <# ddilM RTS RT wm % tpfeft WcT fefjd c& 7 % 3 *ft tl fRRT M 
^ 'CRRRcTT wll Rif % T?tWT 3 % #7 $£%wf §?lf ^ll ^ 
sfrfcr RSRft -Rff fiTcBRft I f3% 3lfcfiW t ^ fR^TcR% I ^ ?R% 

WR STlcR 3iwf ijcfi ^ cfirff if I3ffc <5TRT 1 1 ^RT% 3Tf^f1w mi % Rfr <ffa cWT 

ffrt ^r^rcr 3 pt * fr ^1 1 

^rR^RTTSTt % T?*4R?=r RT WT : ^T t STlf^lM % 3TW17T WRRFC cR# 
TJ^ Wl" 1 ?l 

■Hltull 9 : 34Hl^i| d^||l| 


sfr. 

arra ra ^t 

7707T 

yfiwd 

1. 

^fpTSl 

6 

20.0 

2. 

■^1 

23 

76.7 

3. 

3Fv^T ^ "CfW 

1 

3.3 

4. 

w 

0 

0.0 


30 

i 

100.0 


SrPRlcITait ^f 76.7 y(di?ld *1^1 fffaft 3 IRt c[Rl 20 yfdW 

3lfc ^ TT^ yifc WfR 3 73% RRl 3.3 yfciW anf^RTt & I W W7 ^7% TRW % 
W ^ SJT I 

TTTTTrft 10 : 3 TR 1 #I 1 |fen 3 % <& 



KIM ■ 





yfcreicrfif 

~ — s 

*T. 

KieSm 
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ygfgfgirfgg 

3rf£rai?i gif Tjflf ggr% % fog; gggi wr g# $• i g fhMg gft ^fggT fogf 
•dTj^idiart % 3ngrg if iggrsg g# sff i 90 yfcivid cft^ff % gif gigf gff oqg*gr 
* Kehl 'fl' ^ ^ ^ sff 3?k 10 srfcfW fogf % gif mgf oRf gfgg gsjgggT g# 

2ff l 10 yfa^ici w if giciN*i cRf osrgrgi gf 1 for 90 gfgw ggggf 3f gigrgg gff 

g# gf 1 gw 3f fopfogg gfo pg gr ^gfog fogf gf wr flmg 
gft ifggi g?f gf 1 


gTTnff 11 : 1 R % tfig gg gidtcKui (xji|Fg<U|) 


^F). 

graidjui 

tm 

gfgw 

1. 

zm\ 

3 

10 

2. 

W(R 

27 

90 

* t 

30 

100.0 


90 gfci^ig grigRff % sriggig giggf gft ggnr gf 1 fog 10 gfogig fotgf % sggjg 
^ro-fgi if fot 1 1 


< ^^ eW ^ ^rs Ft ^1 icii % fo srfgobcK 3 grgi?rr 35-40 g<f 3175 % if afhr 

^ 1 " '* c uqidl 45 ^ 50 g^ 3 gg gif % ^ i 3 Trfggrfggf if gp- gw fofg arfg gifgg 

^ ^ ^ ^ ^ ^ 1 fgggT fggn gff gf ggr 

1 1 3 TfgcRrRgftiT 3 Tf?Tf%crf 3 ^T 3 Tf?TSTT 

_ ^ zm gfof gfo ti fg grfo % srfggwg fog 
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^ gtM 35rsrwsr t$ srawsr gw it gfo wg 3 fo gg^f fo sm gg g^ fog 1 1 
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.3.-??. ? ~ c K ^* 3TT ^ RT foifg fog> fof 1 1 gggRR fofo fo 3 iWTg gfo gg 

^ngm if fofogg 

1 11 ? % ^ ^ 1 1 ^ ^ ^ ^ toft 

gif t tfgfl fo faff % focT fo fggif ^ ff ggg ggn^ f I 
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ffr ^ ^qg^ _^gTTt if gfo # gfo ^f 0 ^ggg, gf 0 ggo ^p gg gf g^gg 
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UK 131 

w 3 mi wtft 3 3rfe 3 r#3R 
q*R % fqwra % 3TTqferf qtf 3TSRR f^T 


Abstract 

A study of fractional calculus operator’s involving Gauss 
hypergometric function on space F By R. K. Kumbhat and Yogesh 
Sharma, Department of Mathematics & Statistics, Jai Narayan Vyas 
University, Jodhpur (Raj.). 

The present paper deals with the study of operator’s of fractional 
calculus of generalised hypergeometric function as a kernel in space 
considered by McBride. 


3R3TcFn 

% -umc+xrl firing cfxrH % 

%TT?^o|?t3TtT'ipRT%JrTl ^R [1 l % ^ W eft TOaifg Wrft if dlkri W 

m 4sr ^ p; W^rrf ctstt firwr^ =EeR % snrcfcft % 

^ 3 C ISfaST ^JT3Tt % m 4cFT <EIcIT 1 1 C “(R+) Wff eft 

wrfg. % 4 r + m trft^RT 1 1 c%(rj wft 4 3wrfg I c“ (rj ifi ^ 

^ # eft a, p, 11 , V, X, X cMT n *r*te Wilt I 4 a? WTT^I 4 



342 


3JR0 %0 fiqs 

1 < p <, a, p~ l + q- 1 = 1 fafl% fa p -> a, q TO I 1 % cfSTT cgwFT WT $ q -» a 
cT8IT p ^TTcT I 1 %. 4,id«ttlO] TfSftxV, 5] ? ^ 3^ % ^ ^ 

qft wnrsiT m farr* fan 1 1 


2 . wtfz f p VL oTSTT 3 Ffa |<fr 

W tRg *TRT fa 1/>(R + ), !<; P 00 ^ R+ m TO nsn p t WT % 

wf sinks nnfg ^far I famr nrro 


114% = 


Jl<K*)| P dx 


l/p 


( 2 . 1 ) 


% cTSSIT L a (RJ R + 3TfafaT: nffaj niTO W n*rfg% faR5T nTTO^- 


|| (|> || M = ess sup | <j> (x) I 

xeR 

^MC *ltfC tffar WTT3Tt W infa | 3rk 1 < ^ < oc 

<|> (*) ^ nnfalfan^fa x-»* + (e) e £ f (^1^TOw|- 

ii* , UHI*" h <k*)ii p 


( 2 . 2 ) 
nT Z£ tfieR 

(2.3) 


uni 'srarffa nfam nsem % nn% froran nfanfar fanr mm % i 

x *faraT 2.1 1 s p <; x % far, ttht fa 


F P, 0 ~ 


♦ : 4 '^X);x^6%t 


dx 


e N n 


nsn 


F to, 0 — 


4> : 4* ^ C ( R +)> x -^--*0 x->0 nnT5nf^ff x'->oo ;keN n 


1 z p < ocnsiTp e c,%faiT|Tnnrfa 


F P,» = {♦ ; 9 € C°°(R + ); *“% e ^ o J 



Fp, p ^ W W 

mfe 3T^-RR3Ff y^«*, k e 7V 0 % t ^RT TRlfg F p n 


rj* (♦) = 


dx k 


x ^ <{)jcr 
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(2.4) 


URT qR'HlfacI %9T 3MT t, cR^ RTfR# eigHMieM RRfg % WT # f?R* foqT ^TT % I 
Hcb<srr$ 3 [ 8 ] % w WcttI % 

2.1 : 'trfsf <|> e F p [l ^\ x Wp - Reil ^(x)R + 3 qftsfisf I 

^Rwa 2.2 : c“(i? + ) imij;OTF A(l ifll 

W F p tl tR 3TTq^Rf tR ^TPft 3TT^ jc*-(X e Q D m RRIR Rp| 


|V<j)j(x) = X (j) (x) 


(2.5) 


DH*) = ^& (2.6) 

1*RT ^R'HlRld Rb<II 'Jllcll % I H3isl!$S^ W 3lj , H< u l <*><cl eFT 3Tmfe^f Rp-Ttfecf 
yiclRl> u l y u fl ct u T*l I 

2.3 : (I) STFTtec jc^F F p p+x rW WnWRTT RwR cg^PT 3TTRter 

x" x fl 

(II) 3TPR<R D F p p R F p il _ l cW SlfaRwui I 3lk RRWRFTcIT 

Rep. * 1/pDcfit F pp _ x tR <2jcPT D" 1 iRRRfH^Twl — 


^£> _1 vj(*) 


3. Rtrirrb aqwfet 


J \p ( t ) dt, Rep > 1/p 
o 

f 6 F m- 1 

00 

- J \p (i) dt. Re p < 1/p 


X 


(2.7) 


^H<4T^?d f^IvncHcti ^Hi=hcn 31 SI tel &<*)£) Rl'i<Hc+^i|[ 12 ]%g.K| hR^tR^I 

Rctt W%l 
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RfoTTCT 3.1 : TTHT % a p r| Tito Re (1 - a) > m cfT 


a>M 


a, p, r] 

f =I m /(*) 


-n-i * 


r (1 - a) 


Jf[ a, p + w; P; Re(r|) > -q 


-l 


(3.1) 


a, P, rj a, p, rj 

/« 


= a) j F\ a. !> + '«: P; f J/""" 1 /©* Re(i) > -p~‘ (3.2) 

p' 1 + q- 1 = 1, p * 0, -1, -2, ..., m = 0, 1, 2, ..., I ^ FT m = 0 clt 
3n ^ / ^P,n^ fSI T i/ a. P .n^f^| c q cb y H | chd I FTtoFHgftoT ,^cfT cTSTT 

Tllc^-^^%3TFfe:^%l[6p. 193] 


n a s l-a r a,a, 0 - 1 f. v-a N f 

* /= * 7 0 /= r (1 - a) j (x ■ /(0 ^ 


(3.3) 

(< 1 ^M < 3 $fcKrl) 


w-f, jy-x-v- J « - x)-“/(0<* (3.4) 


(3#) 


~r| + a-l * 


£ a ’V= P ’ V = F77 — f (x - 0 a f(t) dt (3.5) 


r (1 - a) 


^a,ri. r a, P, rj x f -n+a-1, -a 

K f= J 0 /= F 7T - I\ J * (' - *) a /(0 dt(3.6) 




r(i - a) 




4. Fp ^ 3 ftoRras 


m ft mfz F pil 3 %iw tihicmT (3.1) trit ( 3.2) TitoT 1 



W&t 4,1 Re (1 - a) > m cTSTT Re \i > max (0, Re (a + rrij) + p -1 - 1 eft 


a + 1, p, a 


a, p, a 


^-JZ W. 


[ m 


AM 


(4.1) 


a, p, a 




* = 


i 


dx r (1 - a) 


fl 2 F if a ’ P + m > P; ~1<K0 dt 



1 f d ( t\°- ( t ^ 

I -j— - J 7 , a, p + m; ( 3 ; - <j >(0 cfr 

r (1 - a) J rf* *J 


PlMifShd 


d [ 5 


dz 

^Wdelrfi! 


5-1 


* 2 F x a, P; y; z) = (5 )z 3 F 2 


— j t a x a_1 ^ [ a + 1, P + m\ p; ^]<t>(0 dt 


8 + 1, a, p 

5 , y 


r (1 - a) 


0 


d~: J ,<X 2 F i f a + l > P + m > P; “V (0 dt 

r(l-a) n J 2 M xl 


a, (3, a 


a + 1, p, cf 


dx \ Xl m ‘K*>j =/ m Hx) 

yital 4.2 : Re (1 - a) > m cWT Re ^ < min (Re (a - p), Re - (p + m)) + l/p dt 


a+l,p,a-l a ( a, p,a 

8 3^'ddiel d = x?/dx 

yi)jqcfii 4.1 Re (1 - a) > m dt <j> e ^ % tcT^ 


AM 


(4.2) 


_a,p.Ti n a,P,n 

* = 7 m ^ 




Re ji > max { 0, Re (a + m)} + — - 1 


(4.3) 



3 tro %o crerr wrf 
: fwifod w 'spfr'T ^ m 


a, p, t| i f 

1 m b = r Q ^ J ^ n ^(a, p + m; P; z) 4> (xz) dz 

d a, p, r\ d 1 r 

*^ 7 « ♦ = J 7 F (“» P + »; P; *)<!>(**)<& 


f(j Z a ) \xz^F(a, P + m; P; z)-j^ $(xz)dz 


r (1 - a) 


Jz^FCa, p + w; P; z)x—~ $(xz)dz 




•g^T 4.2 : Tfc Re (1 - a) > 7W <WT Re n < min(Re(a - p), (P + «)) + i/> 
eft <t> e F p % IcTXT 


^P.’I.V a >M 

7 m ♦ = ~ J m % 


y *^ <4 4 ~* : (1 - a) > m W$TT Re |x > max (0, Re (a + m)) + p ~ 1 - 1 <ft 

F P ,n^ ^ 

a+1, p,a a,p, a a, p, a 

J m ♦ = I m ♦ + 9< t> (4.5) 


a + 1, p,a a, p, a ' a, p, a+1 

m ^ ~ t + I n. 


P m 


a, p, a + 1 a, p, a 


♦ + 7 m 9* 


C 1,M * = a -«)C lp -% + 


( 4 . 7 ) 
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TETRfS Fi 


P,P' 


. a + 1, p, a a+l,p,a, ( a + m) T a,p + l,a + l A r «.P.« QJ . 

lm <l) = (l-a)/ m <i>+ V p ' 1 m-\ 4 ) + I m 94 

3qq^T : Tpf> w*FQ (4.3) «WT (4.1) t cTTc^Rf I — 


(4.8) 


a+ 1, P, a d f a,p,a 

r . * 


a+ 1, p, a a, p,a a, p,a 

W. 4 + / w a* 


cF(a, b - 1; c; z) - c(l - z) F(a, b; c; z)+ (a - c) zF(a, b; c + 1; z) = 0 

yraffciTt 


pF| a, P + m - 1, p, - J - | 1 - 


F a, p + m, P, - 


+ (a - P )~ x F 


a, P + m , p + 1, - 


= 0 


*-n-i r ^4 . (0 _% rpr 3 P& hsit swtfi (o,x)3t% srn mi* ^ ^ 

pc s ;% - f/: M * ♦ ^r» * <* - bcv* 1 * - o 

^TJFTFr FT PT% t % (4.5) 35T 3T?f (4.6) % I W&V (4.7) <WT (4.8) ^ ^RT % 
TTcTR' % ^oT RT SUH 'dldl % ^Tf 5FT?T : 


cF(a, b - 1; c ; z) - c F(a - 1, b c ; z)+ (a - b)zF(a, b ; c + 1; z) = 0 


cTSTT 

cF(a, b; c; z) - cF{a - 1 , b; c; z)- bzF{a - b)zF(a, b + 1; c + 1; z) = 0 


■gifcj 4.4 : Re (1 -a) > m cfSJT Re p < min (Re (a - P), Re (P + m)) + 1/p 

cfT <t> e F p ^^^R 
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3TRo %o jpqz rTSTT #*f5?T wrf 


ot+1, p, a-1 / a, B, a 

J <b = 1 J 3<b 

m Y x m Y 


a+ 1, p, a-1 


(J) = - J 


a+ 1, p, a-2 


a+ 1, p, a -2 


' r 


m a + P - m m x (a + P - w) m+1 


a+ 1, p, a- 


(P + m) 


a-t- 1, p, a-2 
J m + 


,1 (P ~ D(2 - a) o-l.p-i.o-l 

x (P + m) m ^ 

5. % 3TRteff F n „m TTTeRT 

Pit* 

fastKHefc ^5cR % Frft 3TOftd'<f % Wc?r T7T ^pcTR cf*ft WT f^F 
^ W1|S [8 1 "5RT m f^TFT-^f^ cTSTT ^eft % felTT 3TCoft y^Rjcl 

3F»fa*l 5.1 : RHT % a, p WTT I cfcT 


(5.1) 

fWT) 


<}> e F p ]i % Re n > max (0, Re (a - 1), Re (p - 1» + Up - \ 


D l-p a + v, _v + l -6 n a+l . 

R x (j) = R x p R <|) (5.2) 

(fefcr ^-dcbicb fWr) 

$ e a + p + v = 0 cTSTT Re |x > max (0, Re (v + 1)), + Up - 1 

5.2 : FHT %aMp^ Ww Wf[^ I, eft 

W l ~°-W l 'V ( j) = w l -*W l ~ a $ = lf 1 " (a + P) ^ (5.3) 

(aSFT^efiiebfiWR') 
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RRfS jFp, (I MW Sl^m^llMcflil Htch 

cratflf) <p e F p v _ 

Re|x < max (Re (a + 1), Re(P + 1), Re (a - 1 + P + 1)) + l/p 


_.l-p a + v, v + 1 -3_.a+l, 

W x () ) = W x W <p (5.4) 

(fscfm fwr) 

cprffofT <p e F p ^ f°F Re ^ < min (0, Re (a - 1)), + 1/p cWT a + P + v = 0 

SlftfacK I 5.3 : TTRT % y ^ Re. [i > max (0, Re (a + m)) 

+ l/p - 1 eft 3TFfteT c# <(, e F p yL % lefir fayfot 

f^Rrr ^rr ^kr! 

a, l-a,-a -y-a _ 1 -a,-a-m-y _2a,-y y, /-c o 

/ <p (w - x) = x ' E E x ' <t> (5.5) 

a, 1 -a, -a m-y + a _ 1 -a,-y p 2a, a + m-y y-m + a , „ 

I m <(> (yv - x) = x E E x <p (5.6) 

-dMuRl : HT %cfcT (5.5) efit 1^5 'Wl’Ki (5.6) gfe M ^ oRt ^TT 

TicReft % I Re a > 0 


jc -y £ l-a.a + «-y £ 2a.-y ;c y (!) 


r (a) r (1 - 2a) 


J(x-0 a " 1 ' a " m " 1 \{t-u)- 2a $>{u)dudt 


m-u. 

- f <p («) f 

r (a) r (1 -2a) 0 JVW 0 J 


t a ~ m ~ l (x - if~ l (t - u)~ 2a dudt 


r (a) r (1 - 2a) 


A 1 

J<P(h) (x - uf a J V a_1 (1 - V)" 


X 1 - 1 - - V 

X 


a-m-1 


dudv 
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3TRo %o ^gn 


■1 -a x 


F(1 - a) 


j(x-uf a F 


a, 1 - a + /w; 1 - a; 1 -- 


<() (u) du 


a, 1 -a, -a 

= /_ <i> (w - x) 


a i -a*^' eftl 5 ‘ 4 : ^ Re H < min { Re (a + P), Re - (P + m) } + l/p eft STFlfec 
J m “ ^t <|> e F p VL % feHT T^c^ft-^oT^T 3TF^: f^Ejf&d f^RTT off TRFkTT % I 


C 1 " a, ' <X <t>^-^)=^" P ^ 2a ’ P ^ 1 “ a+0 ‘"'” + P x P " 1 ((. 


= xV a ’“V~ a ’ _(a+ '” +Y) x- y (|> 


(5.7) 


(5.8) 


■5l^rc>r 5.5 : ^ Ren > max (0, Re (a + m)\ + l/p - 1 eft <|> e F % fan 
foR ¥t^€T WU I AM 


“■M 

m 


/_ <t>=b 


(a - P) (1 - a) / 


a, p, ri - 1 -| 

tZ^Lm-l <t> 


(P + m - a) 


+ /. 


a, p, r| - 1 


, “-M a+1, p,ri 

/ “. p . T l = (P + ^)/ m _, (|> +I m <|> 
m (P + m - a) 


“>M , , a - 1, p, t) 

1 m = (1 - a)/ 


A + (P+»0 «>P + 1 .’1 + 1 
p » 


<l> (5.9) 

(5.10) 

(5.11) 


^A- JE + M-a-l) 
m (“) (a - p + 1) 


a + 1. P, T| a + 1, p, ri + 1 

m — 7 


* 


a+1, p,n 
~ mI m -l <l> 

a (a - p + 1) 


: ^mr Frill ft did WFf[7] % foxx 

(a - c)F(a - r, b; c; z) + (c - b)F(a, b - 1; c; z) 

+(£> - a) (1 - z)F(a, b ; c ; z) = 0 


(5.12) 



^Rfg Fp,^' 


(a - P) fT a - 1, |3 + m; (3, ■;! - rnffa, p + m + 1; p; | 


( ( t 1 

+ (P + /M-a) 1- - F a,p + m;P;- =0 


a — 1, p, r| — 1 a, p, — 1 P> n — 1 

(a-p)(l -a)/ <t>-^ OT _ 1 <t »(P + »-a)/ m _ ♦ 


a> P, n 

= (P + m - a) I <t> 




r a - 1, |3, r\ - 1 a,M-l ] 

O. P. 1 , (a - P) (1 - a) / -♦ , “-'M- 1 

* = t (P + m ^ J+/ » * 


(b - a) F (a, b ; c z) + aF (a+ 1, b c i z) - bF (a, b + 1; c ; z) = 0 

"SRT l^j^TT '5TT -H«+id I % Re (1 - a) > OcWT^ 


cF(a-l,b-,c\z)-cF(a,b;c;z) + bzF(a,b+l;c+\;z) = 0 

epfffa Re (1 - a) < 0 WSFQ (5.12) (5.9) 3 r, % WR ^ r\ + 1 <WT a % 

KJR tR $ STH ^tcTT 1 1 

Tjtfe F l 5.6 : ^ Re \i < min (Re (a - p), Re - (p + m)) + l/p, <t> e F p ,» ^ 




a,p,n. (a-P)(l 

J m * = 


“r. 1, P ’ n " 1 1 ♦ - mJ a m ^ A ~ 1 <t> + (p + m-a)j“ ,P,T1 1 <i> 


(p + m - a) 


a.p.r, J m (j> + (P + m) J m «t> 
^ (P + m - a) 


(5.15) 
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3TRo %o cplZ cf?TT Wlf 


a,M 

J 


a+1, P,r| + 1 a+l,p, r\ a + l,p, rj 

-((3 + w-cx-l) J m tlJU^SLzl <l ) + (P + / ”- a - 1 )- / w <t> 

(a-p + 1) (a) 


ym sl^ti 


(5.16) 


6. F p>il m «R?R % fWRWcll rWT TJ£RfiRF> 

FT F p ^ TT f*TWT=f> % 3TNteTf ^ 3T<#RTT ^ t^fTT I TT^TSFr FT 
doHH<* 3TTWTf 3&t ett ll 

3lfo 6.1 : (J> e F p ^ % fair PlHifeid T^ft^FT TW I — 

= <j> (pc) - &-+ - OT) x- 2 X \ti>(!)F[ 1, p + m + 1; p + 1; 

° ^ ( 6 . 1 ) 


Re n > max (0, Re (a + m)) + — - 1 

P 

1, P + m + 1; p + 1; - 
P A l f 


dt 




(6.2) 


Re (i < min ( Re (a - p ), Re - ( P + m )) + 


1 


OTrf% : (4.1) cfZfT (4.3) t 


m dx [ m " 


1, P, 0 0, p, 0 0, p, 0 

J m *= J m * + I m 5+ 


= X 


X 

-1 f d 


\f t [4>(0O^ 


0, p 


+ m ; p ; 


\ 

J 



tUt)F 


°> P + m ; p ; | 


-pc 

.0 



= X 


-1 


JC 4> (x) ^ 


0, (3 + m ; P ; - 


d 


*'■ JlMilLtM,/ p + m + ,. p + L 

0 13 V 


_ <L& 


dt 


£ F(<*, P> y, z) = ^(a + 1, P + 1; y + 1; z) 


= ♦ C*)F(0, P + rn, p, l)-x“ 2 1, 0 + » + 1; p + 1; l )dt 

P 0 V x ) 

TTC^f^rg(6.1) Wgl ' dl t I (4.2)1^ (4.4) 

dTT<m4) J ! 

Wfrt 6.2 : <j) € F p ^ % ^pr cffr ^5T W1 #t ^ 

Re |i > max (0, Re (x - 1), Re (2 + x)) + 1/p - 1 eft 

(P + x + l)* -2 *" 1 / m P ’ P + 1,P x 2 * 4 ' 1 I m X L X x + _\’ X ty(w - x) 


-(p+x), f>+x + 2, p + x + 1 
= I m-x - 1 < K W "0 

Re (i > max (0, Re (x + 1), Re ( - 1 + x + 2)) + 1/p - 1 dt 
(p + x + Ox -2 * -1 I_2a*x-\ x2X+1 1 -2 x -2 -2 6 <f>(w - x) 


(6.3) 


= ./ 


-( P + x), p+x + 2, p+jc+l 


-2P-2X-2 <K W - 0 

Re fi > max (0, Re ( - P), Re ( (3 - 1)) + 1/p - 1 cTt 
(P + x + 1) x 2p ~ 2 I m-x +2-2 p *~ 2p+1 I m X+l ’ X ’ X <|>(w -x) 


(6.4) 


-(P + *) + 2, P+x, p + x-l j 

= / m-2P + 2 H”~t) 


(6.5) 



3TR0 %o -§BS(Z cTSTT T?Rf 

: (a) (6.3) (6.4) eft M [9] % 


F< “’ 4 ; c;z> = mrh> j vl " (1 (1 


xFfar-a.AjXjvjW a 1 , 6 -X ; c-X ; 

V J 1 -vz 


F(a,A;c;z) = r^^/ v ^~ 1(1 " v)(C ~ X " 1)(1 " vz)r " fl " 6 

xF ('-*> r-i; X; vz) F^r + 6-r; r-X; c-X; 

3* iW: WT I ^ (6.5) ^ ftw W to STT ^T% | 

2P-2 -p+l,P,P-l -2 p+ 1 -at+ l,x,x-l 
x($+x-l) 1 m-x + 2 - 2 p x I m ij) (w - z) 

_ *~ p ~ 2 (P+x-;) X f , . B _, ( t \ 

r(p)F(x) J (pC ~ i) *j“P + l.w -*-3 + 2,p, 1-^ r 


X | (t-u?- 1 F{-x+\,x + rn,x, l-^\(ii)dudt 
0 V 1 J 




X F -p + l,»-x-p + 2; P;l-f ) F\ -x + \,x + m\ x\ 1 -— 
X X J l , ' 


i 

j v p-i (i - v)*- 1 ! - i_r i _ “ 


-*-2p + l 



x F -P+ 1, —x + /w — p + 2; p; 



*RfgFp, 


355 


- x + 1, x + m 9 x, 


fi-al 

JQ 

(1 -V) 

\ T~y> 





dudv 


.-P-* 


x (P+x-1) r, /w >.p+*-i -i 

= r«> + ,) M + Wfr-) » 


x F “P-x + 2,x + /w-p + 2, p+x, 1 -- 


du 


-p - j: + 2, P+jc, p+jc-1 _ i 

~ 1 m-2$ + 2 X <K^-0 

II? ^ (M) (9- o. 42) (3.10) ^ 

1 1 

, v r (c) /t V- a + a +X f X-\ (c-X-1) 

fW;,;,) ° rarM) |1 ' ,) ] v °' v) 


x (l-v) a-<! c F^a-a, b-c + a +X.; X; vz 


* F 


a, - a + b + a ; 1 - X ; ^ 

1 -vz 


dv 


6.3 : 4> e F p u % %TT ftnifaid cfr=T ^ 3cRcf 


Ren > min (Re (x + 1), Rep, Re(2p + l),Re(P + x)) + 1/pcTt 


(p + x + 1) J 


— P,P+l,x 2x + 1 “ , ^,JC+1>P _2x- 1 


•Vx-1 * ♦ «*-") 


= J 


-(p+x), p+x + 2, p+jc+l 
m-x-l 


(f-w) 


Re p < min (Re (x + 1), Re p, Re (P + x + 2), Re (x. + p)) + 1/p cfT 


(p + x + 1) JZ2S-X-1 x2x+1 J -3x -2^-3 p x ~ ^ _ 1 <j> (x - w) 


% ^ 


(6.6) 
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31Ro %o epqs cTSTT wfi 


= J 


-(p+jc), (P+x + 2), (P+x + 1) 


<|) (t - w) 


-2 p -2x-2 

Re jli < min (0, Rex, Re((3 - 1), Re((3 - 2)) + l/p eft 


(6.7) 


-P+1,P,*-1 9R+1 -x+l,x,P-l 

(P + * - 1) J m . x+l ♦0-’.) 


_ (P+*)»2(P + *),(P + JC- 1) 2 0-1 ,, 

~ J m-2 P + 1 X (j) 0 ~ w ) 


(6.8) 


fOTOTt : 6.2 cTSTT 6.3 % qf^fR sftfasfiT 5.1 3 '5T«nT cWT %fcr 

^efehieb fWTf % RWfsROT 1 1 

7 . -araFTf % 3ritoif 

aitfaebl 7,1:116^^ %13; f^PRTtfsFcT RW I 


, a ’ a ’° a - 1 _a. 
/ 0 = x R (p 


^ [ Re ji > i - 1 ^ 


(7.1) 


a > a ’ T l a-n-1 „a n , „ 1 , 


7 0 = *- n - 1 R a x 11 «f> 


Reii>-Reri+ — -1 
P 


(7.2) 


/r a =^ 2 “ 1 /? a x" a <t) ^ f Re (i > Re (a) + — - 1 


(7.3) 


a, p,-n q a, p, p _g i 

1 <j>=x / x p (j) '£fK Re |a > max (0, Re (a + m) + — - 1 




_ ^-a-P “.M-a-P ^ a+ p 


(7.4) 


x a + P <() Re n > max (0, Re (a + m) + — - 1 

P 

(7.5) 

: 3q*fw % Tjoff <w4)j| W 

31T RcficlT 1 1 
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Tnrfs Fn 


7.2 : <|> e F 


a, a, 0 i n 

j 0 <j> = jc w a $ 


fRe|a.<-Rea+ - 


a, a,y v „ „_ v _i r* f 1 

J 0 <|> = / JF a je“ Y (|> Re n < Re (a + y ) + -^ 


a, a. 0 a a - 1 

J 0 <(. = ^ x <|> 


. ( 1 

^ Re n < Re (a - 1 ) + j 


J ’ ^ 11 <j) = x 11 ^ J x* 3-11 <() fRe|x<min Re(a-P),Re(P + /w) > ] + - 


J ’ ' 3 ’ T ' <j> = ;e a + * 5 J ’^’ 11 ^ “(|)'?T^ fRen<minRe(a-p), Re(P +m)')+^ 


'PHT : (4.5) t (4.12) tRF> OTT (5.9) ^ (5.16) cl ^ 3 m = 0 

xr ^ /j^P-i W J^P- T1 %tenr^FT?r: 

srprterf % fenr mRutr 1 1 

a+ l,a a, a , a, a _ 

E <|> = £ <)> + E 3(j) (8.1) 


a + 1, a a, a a, a + 1 fa — P) a, a + 1 a, a 

£ <|) = E _ j (j) + E <(> + * ■ p; E <(> + E a<j> (8.2) 


a+l,a a-l.a (ot - P) a,a+l a,a 

E «j) = (1 - a)£ ^ + ^ .-R> £ _ i <), + E a<t> 


a+1, a a-l.a a, a + 1 a, a 

E <(> = (1 - a )E <t> + E <t> + £ 3<(> (8.4) 


a + 1, a - 1 t a, a ■ 

k ^ = i K 9 < t> 


(8.5) 
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3TRo % 0 cpq£ cTSTT ?Rf 


a + 1 , a - 
K 


a + 1 , a- 

K 


a + 1 , a- 

K 


a+l,a -2 (a - B + l) a + 1 , a -2 / a, a 

b=-K l 4~^ ^ U K 4 ) + L K x a|> (8.6) 




4»= 


= (a-l)(P-l)(2-g) ^«+l,a-2 , ^ f(3-l)(2-a) ^a-l.a-l 


(P) 


(P) 


K , 


“’’’a = - a) ^ a ~ 1 ’ 11 ~ 1 (|) + . 

P - a v 


E t 


„ a,n , a + l,ii 

a, ri BE j 4 + E 4 
E <i> = — — 

(P - a) 


3<|> 

( 8 . 8 ) 

(8.9) 

( 8 . 10 ) 


r a > *1 a - 1 , rj a, tj + 1 

£ 4 = (1 - a) E 4 + £ 4 


( 8 . 11 ) 


a,ri 1 

E ((,=- — 
a 




( 8 . 12 ) 


K a,n a x ,, , a -l,ii-l 

K 4 = K 4 - (1 - a) K 4 


_ _ „ ® + 1. t| , . a, ii 

- K <b + ba: d> 


K 4 = 


(P - a) 


(8.13) 

(8.14) 


V ^ 1 xy \ V®' 4 , CC, T| + 1 

K 4 = (1 - a ) K 4 + jf 4 


(8.15) 


(a - P + 1) (a) 


(8.16) 
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